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INTRODUCTORY NOUS

The Cranston Secondary School Curriculum Guides are intend-
ed to serve as a resource to teachers, students, departront
chairmen, guidance personnel, curriculum planners, and any-
one else_involved in present or future curriculum pldnniwi.

Teachers are urged to utilize the guides in lesson prepa-
ration and for purposes of providing individual students
and groups of students with a resource; student achievement
is often influenced by a knowledge of what is expected with
respect to course objectives. Differences in abilities and
needs among students and classes can be served by selecting
appropriate objectives and activities.

The guides will also oe useful for purposes of describing
and communicating secondary curriculum goals to
the public when such a need arises from time to time.

The oryznization of the guides is such that most sections
present materials in terms of portions of a school year,
thus making it possible for students to re-learn or make
up a portion of a year's course. This is possible whether
the course is offered in a full year or in shorter units
of time.

GUIDE FORMAT

At least one major objective is stated for each section of
the guide. Each is broad in statement encompassing the work
of large units or entire sections.

Numbered objectives (Objective 01) are specific and intended
to indicate the level of learning (the learning variable),
the content (what will be learned), and the means of evalua-
tion. Thus the objective describes learning in relationsnio
to the learner. The teacher's function is to design methods
which will effect the result. Most objectives in the guides
are followed by "activities."

Suggested activities are intended to support the objective



to which they are assigned. Such statements either relate
how the student will attain the (bjectiva or way be con-
sidered as sub-objectives.

OBJECTIVES IN TERMS OF LEARNING VARIABLES

Bloom and his colleagues devised a taxonomy of educational
objectives designed to classify the behavior of students
in three domains as a result of having participated in a
series of instructional experiences. The three domains
are the cognitive (intellectual), the affective (emotional),
and the psychomotor (phys4cal). Within each of these do-
mains there is a hierarchy which denotes increasing com-
plexity of learning as shown below.

Cognitive Affective. Psychomotor

knowledge receiving frequency
comprehension responding energy
application valuing duration
analysis organizing
synthesis characterizing

In addition to the general technique of th3 behavioral
statement, the authors were careful to differentiate the
levels at which given behaviors could be expected of the
student. Thus, in the cognitive domain a student's per-
formance in the display of knowledge of a concept is less
complex than the student's performance wnen he applies the
concept in a given situation. Similarly, in the affective
domain, a response to a situation is not as complex as the
display of a value toward a given situation. Precise dif-
ferentiation among variables is very difficult or, in many
cases, impossible, but using these variables to formulate
objectives is a means of focusing the attention of the
teacher and the learner upon the existence of levels of
learning.



MATHEMATICS

Suygestud
Title Section Grade

Geometry, Block I M86 10-11

Geometry, Block II: M87 10-11

Geometry, Block III M88 10-11

Geometry, Block IV M89 1:1-11

Advanced Geometry M90 10-11

Algebra II, Block I M91 10-11

Algebra II, Block II M92 10-11

Algebra II, Block III M93 10-11

Algebra II, Block IV M94 10-11

General Mathematics (alt.) M95 10-12

General Mathematics

Number Systems and Patterns

Probability

Comput;ng

Fractions, Decimals, and Percent

Consumer Mathematics

Geometry-Spatial Visualization

Modified Algebra,
Part I

Introduction to Algebra,
Part I (alt.)

Modified Algebra,
Part II

Introduction to Algebra,
Part IT (alt.)

M96A 10-12

M96B 10-12

M96C 10-12

M96D 10-12

M96E 10-12

M96F 10-12

M97 10-12

M97A 10-11

M98 10-12

M98A 10-11

(continued)



Suggested

Title Section Grade

Computer Mathematics M 99 10-12

Introduction to Computer Math M 99A 10-12

The Slide Rule M 100 10-12

Introduction to Basic
College Mathematics M 101 12

Review Mathematics,
Algebra M 102 12

Review Mathematics,
Geometry M 103 12

Advanced Algebra and
Trigonometry I M 104 12

Advanced Algebra and
Trigonometry II M 105 12

Advanced Algebra and
Trigonometry III M 106 12

Advanced Algebra and
Trigonometry IV M 107 12

Advanced Mathematics,
Trigonometry M 108 12

Advanced Mathematics,
Analytic Geometry M 109 12

Advanced Mathematics,
Calculus M 110 12

Advanced Mathematics,
Probability M 111 12

Calculus and
Analytic Geometry M 112 12



GEOMETRY, BLOCK I

M 86 p. 1

MAJOR OBJECTIVE

THE STUDENT WILL DEMONSTRATE AN INCREASE IN HIS ABILITY TO
APPLY THE GEOMETRIC CONCEPTS OF SETS, INDUCTION, DEDUCTION,
AND ANGLE RELATIONSHIPS BY COMPLETING THE FOLLOWING LEVEL
TO THE SATISFACTION OF THE TEACHER.

I. Sets and Set Relations

Objective #1: The student will increase in comprehen-
sion of the basic elements of sets and
set relations by completing the follow-
ing suggested activities to the satis-
faction of the teacher.

Activities:

Identify a well-defined set by the roster and
descriptive methods.

2. Describe sets as being finite or infinite.

3. Distinguish between the empty set and the set
containing the element 0.

4. Define subset and differentiate and illustrate
proper subsets, improper subsets, overlapning sets
and disjoint sets.

5. Find the union, intersection, and complement of
specified sets.

6. Use Venn diagrams to illustrate the operations
among related sets.

7. Identify the set of real numbers and its subsets.

8. Explain the concept of one-to-one correspondence
between the real numbers and points on a line.

9. Define absolute value and show its application re-
garding distance between points.

10. Explain the symbols used in comparing real numbers.
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11. Recognize and interchange various forms of rational
numbers.

II. Induction and Deduction

Objective #2: The student will increase his ability to
think critically by applying principles
of induction and deduction in the follow-
ing suggested activities to the satisfac-
tion of the teacher.

Activities:

12. Explain the meaning, importance, and limitations
of inductive thinking.

13. Apply induction to a problem situation in order
to reach a conclusion.

14. Recognize intuition as a tool in gaining insight
in problem situations.

15. Explain the meaning, importance, and limitations of
deductive thinking.

16. Apply deduction to a problem situation in order
to reach a conclusion.

17. Recognize deduction as a system used in reaching
conclusions.

18. Constrast among intuition, inductive and deductive
thinking.

III. Nature of a Deductive System

Objective #3: The student will apply the basic con-
cepts of geometry to formulating defin-
itions, postulates, and theorems by com-
pleting the following suggested activ-
ities to the satisfaction of the teacher.
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Activities M 86 p. 3

19. Explain the statement that point, line, and plane
are being described and not defined and they con-
stitute the three basic undefined terms of a Eu-
cledian geometric system.

20. Explain the statement that precise definitions
would involve the introduction of less familiar
terms which would in ':urn have to be defined.

21. Recognize a good definition.

22. Interpret postulates and theorems as they apply to
a deductive system,

23. Demonstrate a knowledge of the basic terms of be-
ginning logic by indicating correct conclusions,
converses, contrapositives, inverses, etc.

24. Apply postulates and theorems concerning points,
lines, and planes.

25. Apply the ideas which relate to the correspondence
of the set of real numbers and the set of points
on a line.

26. Apply the Betweenness of Points definition.

27. Recognize that a segment has exactly one mid-point.

IV. Angle Relationships

Objective #4: The student will amply definitions, postu-
lates, and theorems to proofs involving
angles and angle relationships by complet-
ing the following suggested activities to
the satisfaction of the teacher.

Activities:

28. Apply the angle measurement postulate and the pro-
tractor postulate.

29. Explain that the protractor postulate does for an-
gles and angle measures what the ruler postulate
does for segments and lengths.
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30. Apply the angle addition theorem which will be used
extensively in proofs.

31. Apply theorems related to angles and angle relation-
ships.

32. Apply those theorems and definitions related to
perpendicular lines and right angles.

33. Apply those theorems and definitions related to
complementary, supplementary, and vertical angles.

34. Write a complete demonstration of a two-column
proof.



GEOMETRY, BLOCK II

M 87

MAJOR OBJECTIVE

p. 1

THE STUDENT WILL APPLY THE DEFINITIONS AND THEOREMS OF PARALLEL
LINES, PARALLEL PLANES, POLYGONS, AND CONGRUENCE TO DEVELOPING TECH-
NIQUES OF PROOF BY COMPLETING THE FOLLOWING LEVEL 10 THE SATISFACTION
OF THE TEACHER.

I. Parallel Lines and Planes

Objective #1: The student will apply definitions and theorems
involved in working with parallel lines and planes
and develop techniques for proving examples involv-
ing them by completing the.following suggested acti-
vities to the satisfaction of the teacher.

Activities:

1. Apply definitions as reasons for steps in proofs and as
generators of algebraic equations in order to solve
number problems.

2. Recognize and identify by name all angle pairs formed
by two lines intersected by a transversal.

3. Give measures of all angles formed when two parallel lines
are cut by a transversal providing the measure of one
of those angles is known.

4. Prove whether or not two lines are parallel when given
the measures of various angles formed by two lines cut by
a transversal.

5. Recogoize when auxiliary lines are necessary to complete a
proof and justify their use.

6. Realize that not all statements can be proven directly.

7. Recognize when a statement cannot be proven directly and
prove the statement by means of an indirect proof.
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II. Parallel Lines Applied to Polygons

Objective #2: The student will apply the concepts of
parallel lines and planes to the study
of polygons by completing the following
suggested activities to the satisfaction
of the teacher.

Activities:

8. Distinguish between polygons and other types of
geometric figures as well as between various types
of polygons.

9. Recognize and identify various types of triangles
and quadrilaterals.

10. Apply parallel lines to proving various properties
of triangles and quadrilaterals.

11. Apply properties of triangles and quadrilaterals
to proofs.

12. Apply special properties of triangles and quadri-
laterals to the solution of number problems.

13. Identify an exterior angle of a triangle and under-
stand its relationship to the remote interior an-
gles of the triangle.

14. Explain the properties of a polygon dealing with
the sum of its interior and exterior angles.

15. Find the measure of an interior or exterior angle
of a regular polygon.

III. Congruence

Objective #3: The student will apply the various cases
of congruence to proofs involving congru-
ent triangles by completing the following
suggested activities to the satisfaction
of the teacher.
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Activities:

16. Recognize and name correspondences between two
geometric figures.

17. Interpret the concept of congruence.

18. Apply all ways of proving triangles congruent:
SAS, ASA, AAS, SSS and the additional methods for
right triangles: HA, HL, LL, LA. (SSA and AAA
are never cases of congruence)

19. Define congruence of triangles as an equivalence
relation.

20. Recognize congruent triangles when they are over-
lapping and prove them congruent.

21. Apply congruent triangles to prove that segments
are congruent and angles are congruent.

22. Apply congruent triangles and corresponding parts
to demonstrate special properties of triangles.

23. Apply congruent triangles and corresponding parts
to demonstrate properties of special triangles.
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GEOMETRY - BLOCK III

p. 1

MAJOR OBJECTIVE: THE STUDENT WILL EXTEND COMPREHENSION OF
CONGRUENCE TO QUADRILATERALS, CONTRAST
CONGRUENCE AND SIMILARITY, AND APPLY THE
BASIC DEFINITIONS FOR CIRCLES BY COMPLETING
THE FOLLOWING ACTIVITIES TO THE SATISFACTION
OF THE TEACHER.

Objective #1: The student will apply the basic congruence
situation to various types of special quadri-
laterals and to cases of incongruence.

Activities:

The student will be able:

1. To state the definitions and properties of various
types of quadrilaterals and special quadrilaterals.

2. To describe the concept of distance in all of its
connotations.

3. To prove when a quadrilateral is a rectangle, square,
or rhombus.

4. To prove when a quadrilateral is a re :tangle, square,
or rhombus.

5. To prove when a quadrilateral is a trapezoid.

6. To identify and apply the concept concerning the seg-
ment joining the midpoints of two sides of a triangle.

7. To identify and apply the concept concerning three
parallel lines which cut off congruent segments on
one transversal.

8. To identify and apply those theorems concerned with
inequalities for one triangle and for two triangles.

Objective #2: The student will apply the basic definitions
and concepts of similarity and study special
cases of right triangles.

Activities:

The student will be able:

9. To describe the meaning of ratio and proportion.

10. To identify and apply the properties of a pro-
portion.
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11. To apply principles of algebraic equations to prob-
lem solving situations.

12. To identify and apply the definition of similarity
between polygons.

13. To describe the similarity between convex polygons
as an equivalence relation.

14. To identify and apply the relationship between the
ratio of perimeters of similar polygons to any
pair of corresponding sides.

15. To identify and apply those statements concerned
with establishing the similarity of triangles.

15. To prove that corresponding sides of similar polygons
are proportional.

17. To identify and apply the concept concerning a line
which is parallel to one side of a triangle and
intersects the other two sides.

18. To identify and apply the statement concerning three
parallel lines intersecting two transversals.

19. To identify and apply the statement concerning the
ray which bisects an angle of a triangle.

20. To identify and apply the statement concerning the
lengths of corresponding altitudes of similar tri-
angles.

21. To find a projection.

22. To identify and apply the theorem and corollaries
concerning the altitude drawn to the hypotenuse of
a right triangle.

23. To identify and apply the Pythagorean Theorem and
its converse.

24. To identify and apply the special cases of the right
triangle -- 45°-45°-90° and 300-600-90°.

25. To apply the properties of right triangles as related
to polyhedrons.

Objective #3: The student will apply the basic definitions
and concepts of circles and related angles,
arcs, and segments.
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The student will be able:

26. To identify the parts of a :ircle and segments or
lines associated with one or more circles.

27. To state the relationship between central angles
and arcs.

28. To state the Arc Addition Postulate.

29. To distinguish that the length of an arc and the
measure of an arc are two different concepts.

30. To identify the concept of the midpoint of an arc
and the center of an arc.

31. To describe the relationship between chords and
arcs and their properties.

12. To distinguish between inscribed and circumscribed
polygons.

33. To identify and apply the theorems and corollaries
concerning an inscribed angle of a circle.

34. To use the term secant ray and tangent ray in
relation to describing the positions of angles
to circles.

35. To state and apply those thecrems concerning angles
related to circles.

36. To state and apply those theorems concerning chords,
secant segments, and tangent segments.
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GEOMETRY - BLOCK IV

P. 1

MAJOR OBJECTIVE: THE STUDENT WILL APPLY KNOWLEDGE OF THE AREAS
OF VARIOUS POLYGONAL REGIONS, PERFORM CON.
STRUCTIONS, AND APPLY THE BASIC CONCEPTS
ANALYTIC GEOMETRY TO THE SATISFACTION OF 1,,
TEACHER.

Objective #1: The student will comprehend techniques of
finding the areas of various polygonal
regions, comparing areas of similar poly-
gons, and investigating areas related to
circles.

Activities:

The student will be able:

1. To recall that points lying in the interior of a
polygon are not points of the polygon.

2. To identify lnd apply the definitions and postu-
lates concerning polygonal regions.

3. To identify that the area of a polygonal region
is the sum of the areas of the non-overlapping
polygonal regions into which it may be divided.

4. To identify and apply those postulates, theorems,
and corollaries which deal with areas of rectangles
and parallelograms.

5. To identify and apply those theorems and corollaries
which deal with areas of triangles and trapezoids.

6. To compare the areas of similar triangles.

7. To recognize the special properties and definitions
pertaining to regular polygons.'

8. To find the area of a regular polygon.

9. To compare the areas of similar polygons.

10. To recognize the circle as a limiting case of an
inscribed regular polygon.

11. To identify and apply those theorems and corollaries
related to areas and circumference of a circle.

12. To find the length of an arc, area of a sector or
segment of a circle.
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Objective #2: The student will apply knowledge of geo-
metric construction and identify locus
situations.

Activities:

The student will be able:

13. To distinguish between a drawing and a construc-
tion as related to geometry.

14. To use only a straight edge and compass for con -
structi on.

15. To justify the basic constructions.

16. To apply the basic constructions to problem
solving situations.

17. To define the term locus in several situations.

18. To describe geometric figures formed by loci.

19. To describe each of the conic sections as the
locus of a point in a plane.

Objective #3: The student will apply the basic concepts
of analytic geometry, such as slope, dis-
tance, and midpoint in problem solving
situations.

Activities:

The student will be able:

20. To know that every point of the plane is the
graph of an ordered pair of real numbers.

21. To recognize and apply symmetry with respect to
a point, line, or plane.

22. To understand a graph as being a locus.
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ADVANCE) GEOMETRY

MAJOR OBJECTIVE

p. 1

THE STUDENT WILL APPLY THE PRINCIPLES OF GEOMETRY BY COM-
PLETING THE FOLLOWING LEVEL TO THE SATISFACTION OF THE
TEACHER.

I. Common Sense and Organized Knowledge

Objective #1: The student will increase in knowledge of
the origin and definitions of geometry by
completing the following suggested activ-
ities to the satisfaction of the teacher.

Activities:

The student will be able to:

1. Trace the early history of geometry from the Greeks
and Egyptians.

2. Recognize the common sense used by the Egyptians.

3. Recognize the logical reasoning used by the Greeks.

4. Draw geometric abstracticns.

5. Define a theorem as a statement which can be proved.

6. Define postulates and axioms as statements which
are accepted without pFEFT.

7. Accept point, line, and plane as the basic undefined
terms in Euclidian Geometry.

8. Draw representations for the basic undefined terms.

II. Sets and Real Numbers

Objective #2: The student will increase in comprehen-
sion of sets and the real number set in
particular by completing the following
suggested activities to the satisfaction
of the teacher.

Activities:

The student will be able to:
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9. Define and use the following terminology:

a. set,

b. "is an element of,"

c. subset,

d. empty set,

e. intersection of two sets, and

f. union of two sets.

10. Construct the subsets of a given set.

11. Determine the intersection of two sets.

12. Determine the union of two sets:

13. Establish one-to-one correspondences between sets.

14. Recognize the structure of the real number system.

15. Use the notations > anc: 4: .

16. State the following basic properties of the real
number system:

a. Uniqueness of order,

b. Transitivity of order,

c. Addition for inequalities, and

d. Multiplication for inequalities.

17. Use absolute value nrittion.

18. Compute absolute value.

III. Distance

p. 2

Objective #3: The student will increase in comprehen-
sion of length and distance by complet-
ing the following suggested activities
to the satisfaction of the teacher.
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Activities:

The student will be able to:

19. Define distance as the unique positive number which
corresponds to each pair of distant points.

20. Apply the Ruler Postulate to the computation of dis-
tance.

21. Set up a coordinate system for a line.

22. Define point B lying between points A and C.

23. Understand the introductory theorems concerning be-
tweeness of points.

24. Define basic terms in geometry such as:

a. segment,

b. endpoints,

c. length of a segment,

d. ray,

e. interior of a ray, and

f. opposite rays.

25. Represent segments, rays, and lines by appropriate
notation.

26. Represent segments, rays and lines by appropriate
diagrams.

IV. Lines, Planes, and Separation

Objective #4: The student will increase in comprehen-
sion of lines, planes, and space by com-
pleting the following suggested activ-
ities to the satisfaction of the teacher.

Activities:

The student will be able to:
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27. Recognize space as the set of all points.

28. Distinguish between collinear and noncollinear
points.

29. Distinguish between coplanar and noncoplanar
points.

30. Recognize that a plane contains at least three non-
collinear points.

31. Recognize that space contains at least four non-
coplanar points.

32. Determine minimum conditions for a plane.

33. Draw diagrams as representations of geometric ab-
stractions..

34. Determine the hypothesis and conclusion of a con-
ditional statement.

35. Define a convex set of points.

36. Explain how a line separates a plane into two non-
empty convex sets.

37. Explain how a plane separates space into two non-
empty, concave sets.

V. Angles and Triangles

Objective #5: The student will apply the properties of
angles, triangles, and congruence to solv-
ing problems by completing the following
suggested activities to the satisfaction
of the teacher.

Activities:

The student will be able to:

38. Define an angle as the union of two noncollinear
rays that have a common endpoint.

39. Identify the vertex and sides of the angle.
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40. Recognize an angle as a plane figure.

41. Distinguish between the interior and exterior of an
angle.

42. Define a triangle as the union of the three seg-
ments which join, in order, three noncollinear
points.

43. Identify the vertices, sides, and angles of a tri-
angle.

44. Identify included sides and included angles.

45. Identify opposite angles.

46. Recognize a triangle as a plane figure.

47. Distinguish between the interior and exterior of a
triangle.

48. Define the measure of an angle as the number of de-
grees it contains.

49. Identify a linear pair of angles.

50. Identify adjacent angles as two angles in a plane
that have a common side but no interior points in
common.

51. Identify supplementary angles as two angles the sum
of whose measures is 180 degrees.

52. Define a right angle as an angle whose measure is
90 degrees.

53. Define perpendicular sets as line, rays, or seg-
ments which intersect to form right angles.

54. Identify complementary angles as two angles the sum
of whose measures is 90 degrees.

55. Define an acute angle as an angle whose measure is
less than 90 degrees.

56. Define an obtuse angle as an angle whose measure is
greater than 90 degrees.
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57. Recognize congruent angles as angles that have the
same measure.

58. Define vertical angles as two angles whose union is
of two intersecting lines.

59. Define congruent segments as segments which have
the same length.

60. Recognize the reflexive, symmetric, and transitive
properties of a relation.

61. Identify an equivalence relation as a relation which
possesses the reflexive, symmetric, and transitive
properties.

62. Identify corresponding sides and angles of triangles.

63. Define a congruence between triangles as a corre-
spondence in which corresponding sides and corre-
sponding angles are congruent.

64. Recognize the following minimum conditions for de-
termining congruence between triangles:

a. SAS (Side-Angle-Side)

b. ASA (Angle-Side-Angle)

c. SSS (Side-Side-Side)

65. Apply the basic congruence situations in the proofs
of original exercises.

66. Prove and apply the Isosceles Triangle theorem.

67. Distinguish among isosceles, equilateral, and scalene
triangles.

68. Define a median of a triangle as a segment with one
endpoint at a vertex of the triangle and the other
endpoint at the midpoint of the opposite side.

69. Define an angle bisector as a segment whose end-
points are the points of intersection of the trian-
gle and a ray that bisects an angle of the triangle.



M 90 p. 7

VI. A Closer Look At Proof

Objective #6: The student will apply the postulates,
axioms, and theorems to proofs of mathe-
matical statements by completing the fol-
lowing suggested activities to the satis-
faction of the teacher.

Activities:

The student will be able to:

70. Examine and discuss the nature of indirect proof.

71. Use indirect proof in original exercises.

72. Distinguish between existence (at least one) and
uniqueness (at most one

73. Examine proofs which involve both existence and
uniqueness properties.

74. Prove and apply the theorem which states that given
a plane, a line in the plane, and a point on the
line, there is exactly one line that is in the given
plane, contains the given point, and is perpendicu-
lar to the given line.

75. Define the perpendicular bisector of a segment in a
plane as the line in the plane that is perpendicular
to the segment :A its midpoint.

76. Prove and apply the theorem which identifies the
perpendicular bisector of e segment in a plane as
the set of all points in tne plane that are equi-
distant from the end points of the segment.

77. Prove and apply the theorem which states that given
a line and point not on the line, there is at most
one line that contains the given point and is per-
pendicular to the given line.

78. Define a right triangle as a triangle that has one
right angle.

79. Identify the hypotenuse and legs of a right triangle.
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80. Prove and apply the theorem which states that given
a line and a point not on it, there is at least one
line that contains the given point and is perpendic-
ular to the given line.

81. Introduce auxiliary sets when the neea arises.

82. Prove and apply the ASA and SSS congruence theorems.

VII. Geometric Inequalities

Objective #7: The student will apply the properties of
geometric inequalities to proofs of mathe-
matical statements by completing the fol-
lowing suggested activities to the satis-
faction of the teacher.

Activities:

The student will be able to:

83. Define an exterior angle of a triangle as an angle
that forms a linear pair with one of the angles of
the triangle.

84. Define remote interior angles as those angles of a
triangle with which the exterior angle does not form
a linear pair.

85. Prove and apply the theorem which states that the
measure of an exterior angle is greater than the
measure of each remote interior angle.

86. Prove and apply the SAA case of congruence.

87. Prove and apply the H.L. case of congruence in a
right triangle.

88. Prove and apply the theorem which states that if
two sides of a triangle are not congruent, the an-
gles opposite them are not congruent, and the larg-
er angle is opposite the longer side.

89. Prove and apply the theorem which states that if
two angles of a triangle are not congruent, then
the sides opposite them are not congruent, and the
longer side is opposite the larger angle.
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90. Prove and apply the theorem that the sum of the
lengths of any two sides of a triangle is greater
than the length of the third side.

91. Prove and apply the theorem which states that the
shortest segment joining a point to a line is the
perpendicular segment.

92. Define the distance between a line and a point not
on the line as the length of the perpendicular seg-
ment from the point to the line.

93. Define an altitude of a triangle as the perpendicu-
lar segment from any vertex to the line that con-
tains the opposite side.

94. Prove and apply the theorem which states that if two
sides of one triangle are congruent respectively to
two sides of a second triangle, and if the measure
of the included angle of the first triangle is great-
er than Lhe measure of the included angle of the sec-
ond, then the third side of the first triangle is
longer than the third side of the second.

95. Prove and apply the theorem which states that if two
sides of one triangle are congruent respectively to
two sides of a second triangle, and if the third side
of the first triangle is longer than the third side
of the second, then the included angle of the first
triangle is larger than the included angle of the
second.

VIII. Perpendicular and Parallel Lines and Planes in Space

Objective #8: The student will apply axioms and theo-
rems to proofs involving parallels and
perpendicular lines and planes in space
by completing the following suggested
activities to the satisfaction of the
teacher.

Activities:

The student will be able to:

96. Identify a line and a plane as being perpendicular
if (1) they intersect and (2) the given line is
perpendicular to every line that is in the plane
and intersects the given line.
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97. Identify a segment or ray as being perpendicular to
a plane if (1) it intersects the plane, and (2)
the line that contains it is perpendicular to the
plane.

98. Prove and apply the theorem which states that if
two points, P and Q are each equidistant from two
points A and B, then every point between P and Q
is equidistant from A and B.

99. Prove and apply the theorem which states that if
a line is perpendicular to each of two intersect-
ing lines at their point of intersection, then it
is perpendicular to the plane containing them.

100. Prove and apply the theorem which states that for
any line and any point of the line there exists a
plane perpendicular to the line at the point.

101. Prove and apply the theorem which states that for
any plane and any point of the plane there exists
a line perpendicular to the plane at the point.

102. Prove and apply the theorem which states that if
a line and a plane are perpendicular, then the
plane contains every line perpendicular to the
given line at its point of intersection with the
plane.

103. Prove and apply the theorem which states that for
any line and any point of the line there 13 at most
one plane perpendicular to the line at the point.

104. Define the perpendicular bisecting plane of a seg-
ment as the plane perpendicular to the segment at
its midpoint.

105. Prove and apply the theorem which states that for
any plane and any point of the plane there is at
most one line perpendicular to the plane at the
point.

106. Prove and apply the theorem which states that the
perpendicular bisecting plane of a segment is the
set of all points equidistant from the endpoints
of the segment.
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107. Prove and apply the theorem which states that two
lines perpendicular to the same plane are coplanar.

108. Prove and apply the theorem which states that for
any point and any line there is exactly one plane
containing the given point and perpendicular to the
given line.

109. Prove and apply the theorem which states that for
any point and any plane there is' exactly one line
containing the given point and perpendicular to the
given plane.

110. Define the distance to a plane from a point not on
the plane as the length of the perpendicular segment
from the point to the plane.

111. Prove and apply the theorem which states that the
perpendicular segment to a plane from a point not
on the plane is shorter than any other segment from
the point to the plane.

112. Define two lines as being parallel if they are co-
planar and do not intersect.

113. Define two lines as being skew if they are not co-
planar and do not intersect.

114. Prove and apply the theorem stating that two par-
allel lines lie in exactly one plane.

115. Prove and apply the theorem stating that if two
lines in the same plane are both perpendicular to
the same line, then they are parallel.

116. Prove and apply the existence theorem about paral-
lelism.

117. Define and identify transversals, alternate-inter-
ior angles, corresponding angles, interior angles
on the same side of the transversal, and alternate-
exterior angles.

118. Prove and apply those theorems which establish that
two lines are parallel.

119. Define the Parallel Postulate.
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120. Apply the Parallel Postulate to prove other theorems.

121. Prove and apply those theorems stating that if two
parallel lines are cut by a transversal, then al-
ternate interior angles are congruent, each pair of
corresponding angles are congruent, and any two in-
terior angles are supplementary if their interiors
intersect.

122. Prove and apply those theorems stating that in a
plane, two lines parallel to the same line are par-
allel to each other and that if a line is perpendic-
ular to one of two parallel lines it is perpendicu-
lar to the other.

123. Relate parallelism to triangles and quadrilaterals.

124. Define a quadrilateral.

125. Classify quadrilaterals and identify the properties
of each.

126. Prove and apply the statement that the segment join-
ing the midpoints of two sides of a triangle is par-
allel to the third side, and the length of the seg-
ment is half the length of the third side.

127. Prove and apply those theorems concerned with trans-
versals to several parallel lines.

128. Define parallel planes.

129. Prove and apply the theorems concerned with paral-
lel planes.

130. Prove and apply the theorems concerned with paral-
lels and perpendiculars.

131. Define a dihedral angle.

132. Define and apply all properties of a dihedral angle.

IX. Areas of Polygonal Regions

Objective #9: The student will apply methods of finding
areas to a variety of polygonal regions by
completing the following suggested activ-
ities to the satisfaction of the teacher.
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Activities:

The student will be able to

133. Define a function.

134. Define a function from A into B.

135. Define a triangular region.

136. Define a polygonal region.

137. Apply the Area Postulate.

138. Apply the congruence Postulate for Area.

139. Apply the Area Addition Postulate.

140. Apply the Unit Area Postulate.

141. Develop and compute areas of polygonal regions.

142. Prove and apply the Pythagorean Theorem.

143. Prove and apply those theorems concerning the 30-60
right triangle.

X. Similarity

Objective #10. The student will apply properties of sim-
ilarity to proofs of statements involving
similar figures by completing the follow-
ing suggested activities to the satisfac-
tion of the teacher.

Activities:

The student will be able to:

144. Define a sequence, an infinite sequence and a finite
sequence.

145. Distinguish among different types of sequences.

146. refine two sequences which are proportional.

147. Define the constant of proportionality.
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148. Prove and apply the theorem stating that propor-
tionality of sequences is an equivalence relation.

149. Define similarity or triangles.

150. Apply the algebraic properties of a simple propor-
tion.

151. Prove and apply the basic proportionality theorem.

152. Prove and apply the theorem which states that if a
line intersects two sides of a triangle and cuts
off corresponding segments that are proportional to
the two sides, then the line is parallel to the
third side.

153. Prove and apply the AAA similarity theorem.

154. Prove and apply the SAS similarity theorem.

155. Prove and apply the SSS similarity theorem.

156. Prove and apply the theorem which states that for
any given right triangle, the three triangles con-
tained in the union of the given triangle and the
altitude to the hypotenuse are similar.

157. Prove and apply the theorem which states that if two
triangular regions are similar, then the ratio of
their areas is the square of the ratio of the lengths
of any two corresponding sides.

158. Prove and apply the theorem which states that if 3
parallel lines are cut by two transversals, then
the lengths of the segments intercepted on one
transversal are proportional to the lengths of the
corresponding segments intercepted on the other
transversal.

XI. Circles and Spheres

Objective #11: The student will apply the properties of
circles and spheres to proofs an prob-
lems involving circles and spheres by
completing the following suggested ac-
tivities to the satisfaction of the
teacher.
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Activities:

The student will be able'to:

159. Define a sphere with center P and radius R as the
set of all points at a distance R from P.

160. Define a circle with center P and radius R as the
set of all points in a plane at a distance R from
P.

161. Define the diameter of a circle as the number that
is twice the radius.

162. Prove and apply the theorem which states that the
intersection of a sphere and any plane containing
the center of the sphere is a circle with the same
center and radius as the sphere.

163. Define the following terms related to circles and
spheres:

a. great circle,

b. chord,

c. secant,

d. diametral chord,

e. radial segment,

f. tangent line,

g. tangent plane, and

h. point of tangency.

164. Prove and apply the theorem concerning the interior
points of a circle.

165. Prove and apply the theorem which states that a
line in the plane of a circle is tangent to the
circle if and only if it is perpendicular to a
radial segment.
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166. Prove and apply the theorem which states that the
segment joining the center of a circle to a point
of the chord bisects the chord if and only if the
segment is perpendicular to the chord.

167. Define the distance from the center of a circle
(or sphere) to a chord as the distance between the
center and the line containing the chord.

168. Prove and apply the theorem which states that for
a circle or for two circles of equal radii, two
chords are equidistant from the center if and only
if the chords are congruent.

169. Prove and apply the theorems concerned with the in-
tersection of planes with a sphere.

170. Define the following terms related to circles:

a. central angle,

b. minor arc,

c. major arc, and

d. semicircle.

171. Find the degree measures of both major and minor
arcs.

172. Prove and apply the arc addition theorem.

173. Define intercepted arcs and inscribed angles.

174. Prove and apply the theorem stating that the measure
of an inscribed angle is half the measure of the in-
tercepted arc.

175. Prove and apply the theorem stating that in a cir-
cle or in congruent circles, if two chords are con-
gruent, then their corresponding arcs are congru-
ent.

176. Prove and apply the converse of the above theorem.
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177. Prove and apply the theorems concerned with the
measures of various angles in a circle.

178. Prove and apply the Two Circle theorem.

179. Define the following terms related to circles:

a. common tangent,

b. external common tangent,

c. internal common tangent,

d. circles tangent internally, and

e. circles tangent externally.

180. Prove and apply the theorems concerning tangent and
secant segments in a circle.

181. Define a polygon and the following related terms:

a. vertices,

b. sides,

c. diagonal,

d. angles, and

e. perimeter.

182. Define a regular polygon as one which (a) is pseudo-
convex (b) has congruent sides, and (c) has con-
gruent angles.

183. Define an inscribed polygon.

184. Define the area of the region bounded by a regular
n-gon is 1/2 aen, where a is the apothem and e is
the length of each side.

185. Prove and apply the theorem stating that the ratio,
C, of the circumference to the diameter is the same
for all circles.



M 90 p. 18

186. Prove and apply the theorem stating that the area
of a circular region of radius R is given by R
2.

187. Define the length of arc A as ii r m (AB).
180

188. Define the area of sector AB of radius r as
1mABIT'l

XII. Concurrency and Constructions

Objective #12: The student will apply properties of con-
struction by completing the following
suggested activities to the satisfaction
of the teacher.

Activities:

The student will be able to:

189. Given an angle and a ray, construct an angle, with
the given ray as a side, congruent to the given an-
gle.

190. Given an angle, construct the ray that bisects the
angle.

191. Given a point on a line in a Plane, construct a
line perpendicular to the given line at the given
point.

192. Given a point outside a line, construct a perpendic-
ular to the line from the point.

193. Given a segment, construct the perpendicular bisec-
tor of the segment.

194. Given a point outside a line, construct a line par-
allel to the given line through the given ooint.

195. Given an arc of a circle, construct a line that
bisects the arc.

196. Given a point on a circle, construct the tangent to
the circle at the given point.
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197. Given a point outsida a circle, construct the tan-
gents to the circle from the point.

198. Given a triangle, circumscribe a circle about the
triangle.

199. Given a triangle, inscribe a circle in the tri-
angle.



ALGEBRA II, BLOCK I

M 91 p. 1

MAJOR OBJECTIVE

THE STUDENT WILL INCREASE IN COMPREHENSION OF THE STRUCTURE
OF MATHEMATICAL SYSTEMS PARTICULARLY THE REAL NUMBER SYSTEM,
THE ELEMENTS OF LOGIC, AND THE COMPUTATION WITH ALGEBRAIC
EXPRESSIONS BY COMPLETING THE FOLLOWING LEVEL TO THE SATIS-
FACTION OF THE TEACHER.

I. Real Number System

Objective #1: The student will increase in comprehen-
sion of the real number system by dis-
tinguishing among the various categories
of the real number system by completing
the following suggested activities to
the satisfaction of the teacher.

Activities:

1. Distinguish between types of numbers.

2. Interpret properties exhibited by particular sets
of numbers.

3. Perform operations using particular sets of numbers.

4. Describe the structure of the Real Number System.

5. Distinguish between periodic and non-periodic deci-
mals.

6. Express periodic decimals as the quotient of two
integers.

II. Logic

Objective #2: The student will apply the basic elements
of mathematical logic to given statements'
and proofs by completing the following
suggested activities to the satisfaction
of the teacher.
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7. Apply inductive reasoning.

8. Translate notation used in mathematical reasoning.

9. Apply deductive reasoning.

10. Distinguish between induction and deduction.

11. Form the negation of a statement.

12. Form basic composite statements (conjunction, dis-
junction, conditional, and biconditional).

13. Assign and organize in table form the truth values
of composite statements.

14. Form negations of composite statements.

15. Form the variants of a conditional.

16. Explain the nature of a tautology.

17. Interpret the nature of a deductive system.

18. Apply a deductive system to proofs.

III. Mathematical Structure

Objective #3: The student will increase in comprehen-
s'ion of the structure of mathematical
systems by comnieting the following sua-
gested activities to the satisfaction of
the teacher.

Activities:

19. Identify unary and binary operations.

20. Describe the concept of a group.

21. Identify properties exhibited by a group.

22. Describe the concept of a commutative (Abelian)
group.
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23. Identify properties exhibited by an Abelian grou

24. Describe the concept of a field.

25. Identify the properties exhibited by a field.

26. Write formal proofs of the following statements:

N( a, b, c, de' Reals

a=b-ra+c=b+c a=b-4ac=bc

Ant) A c=d--oa+c=b+d

(b+c)+(-c)mb

a+b=0-b=-a

-(a+b)=(-a)+(-b)

x=b=a( x=a+(-b)

Pl

a=bi1c=doac=bd

(bc)1 =b (c=o)

1 1 1

aF ="a- 5 (ak04W)

a0=0a=0

a(-1)=(-1)(a)=-a

(-a)(b)=-ab

(-a)(-b)=ab

1xb=a44-8.x=aibE

27. Write formal proofs of theorems showing the relation
between addition and subtraction, and the relation be-
tween multiplication and division.

IV. Algebraic; Expressions

Objective #4: The student will apply the principles of
algebraic expressions to computation with-
in the following suggested activities to
the satisfaction of the teacher.

3

28. Evaluate algebraic expressions.

29. Apply the properties of a field, theorems on addition,
multiplication, subtraction, and division to evaluating
expressions.

30. Simplify expressions using grouping symbols.

31. State the order of algebraic operations.

32. Perform the operations of addition and subtraction
using algebraic expressions.
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33. Perform the operation of multiplication using the
following algebraic expressions:

a. monomial X monomial,

b. monomial X binomial,

c. binomial X binomial,

d. monomial X multinomial, and

e. multinomial X multinomial.

34. Perform the operation of division using the follow-
ing algebraic expressions:

a. multinomial. monomial,

b. Long Division, and

c. Synthetic Division

35, Factor algebraic expressions such as the following:

a. common monomial factoring,

b. common binomial factoring,

c. difference between two perfect squares,

d. perfect trinomial square,

e. general trinomial, and

f. an+ bn.

35. Perform the expansion of binomials.

37. Perform the square of a trinomial.

3.3. Simplify algebraic fractions.

33. Perform the addition and subtraction of algebraic
fractions.

40. Perform the multiplication of algebraic fractions.

41. Perform the division of algebraic fractions.

42. Simplify complex fractions.

43.. Perform ope'rations involving positive integral
exponents.

44. Perform operations involving negative integral
exponents.
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45. Perform operations involving fractional exponents.

46. Translate fractional exponents to radicals.

47 Express a radical in simplest form.

48 Perform operations with radicals.

49 Simplify expressions with fractional exponents.
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ALGEBRA II, BLOCK II

MAJOR OBJECTIVE

1

THE STUDENT WILL APPLY THE PROPERTIES OF RELATIONS AND FUNC-
TIONS AND METHODS OF SOLVING EQUALTIONS TO A VARIETY OF PROB-
LEM SOLVING SITUATIONS BY COMPLETING THE FOLLOWING LEVEL TO
THE SATISFACTION OF THE TEACHER.

I. Solutions of Open Sentences in One Variable

Objective #1: The student will increase in comprehen-
sion of problem solving involving open
sentences in one variable by completing
the following suggested activities to
the satisfaction of the teacher.

Activities:

1. Solve equations of equivalent form ax+b=c and show
that the only possible root is x= c-b by proving

a
ax+b=c4*x=c-b

a

for specified values of a,b,c.

2. Distinguish between a conditional equation and an
identity equation.

3. Define linear order relation and recognize examples
of linear order relations.

4. Translate words into algebraic expressions or sen-
tences and, translate algebraic expressions or sen-
tences into words.

5. Solve word problems whose translations involve equa-
tions which transform to ax+b=c.

6. Apply the operation laws for inequalities to the
solution of first-degree inequalities in one vari-
able.

7. Graph the solutions of open sentences on a number
line.

8. Solve composite open sentences and graph their solu-
tions.

9. Solve open sentences involving absolute value.
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10. Prove the following theorems: a,b,c, Reals

a< + c< b + c

a < b n c 7 ac < bc

a < b ^ c.t ac > bc

11. Demonstrate the following properties:

25. Solve different types of verbal problems such d5:
age, coin, consecutive integer, digit, geometry,
mixture, motion, and work.

15. Prove selected theorems using either direct or in-
direct proof.

16. Solve the general quadratic equation ax2 + bx + c=
0 by completing the square.

17. Solve quadratic equations by using the Quadratic
formula.

18. Interpret the discriminant to determine the nature
of the roots of a quadratic equation.

19. Write a quadratic equation from its given roots by
the method of the sum and product of the roots.

20. Solve quadratic inequalities.

21. Solve irrational equations and identify extraneous
roots.

22. Solve rational equations and identify extraneous
roots.

23. Apply the techniques of solving linear and quadrat-
ic equations to problem solving.

24. Analyze and organize given information in a verbal
problem in order to form an appropriate open sen-
tence.

25. Solve different types of verbal problems such d5:
age, coin, consecutive integer, digit, geometry,
mixture, motion, and work.

equations to problem solving.

24. Analyze and organize given information in a verbal
problem in order to form an appropriate open sen-
tence.
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II. Relations and Functions

Objective #2: The student will increase in comprehen-
sion of the concepts of functions and
relations by completing the following
suggested activities to the satisfaction
of the teacher.

Activities:

26. Define a relation.

27. Graph a relation on a Cartesian coordinate system.

28. Define a function.

29. Differentiate between a relation and a function.

30. Graph a function on a Cartesian coordinate system.

31. Find the sum of functions named by
a. roster method
b. rule method

32. Find the domain and range of the sum of functions.

33. Define the additive identity function (zero
function).

34. Define the additive inverse function.

35. Give the additive inverse function of a given
function.

36. Find the difference of functions named by
a. roster method
b. rule method

37. Find the domain and range of the difference of
functions.

38. Find the product of functions named by
a. roster method
b. rule method

39. Find the domain and range of the product of
functions.

40. Define the multiplicative identity function.

41. Define the multiplicative inverse of a function.
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42. Find the multiplicative inverse of a given
function.

43. Find the quotient of functions named by
a. roster method
b. rule method

44. Find the domain and range of the quotient of
functions.

45. Define the composition of functions.

4.6. Find the composition of functions named by
a. roster method
b. rule method

47. Find the domain and range of the composition of
functions.

48. Define the identity function for composition of
functions.

49. Define the converse and inverse of functions.

50. Find the converse and inverse if it exists, of a
function named by

a. roster method
b. rule method

51. Define a one-to-one function.

52. Determine whether or not a given function is
one-to-one.

53. Define the signum function (sgn).

54. Perform activities 1-22 using signum function.

55. Define the absolute value function (V).

56. Perform activities 1-22 using the absolute value
function.

57. Draw the graph of a function defined by the dis-
junction of several functions.

58. Determine graphically whether a function has the
property of continuity, and if lacking, specify
points of discontinuity.

59. Sketch a given function from a less complicated
known elementary function by applying the prop-
erties of functions.
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60. Form the inverse of relations and functions and
compare their graphs.

61. Use functional notation.

62. Form and graph the sum, product, difference, quo-
tient, and composition of functions.

III. Linear Functions

Objective #3: The student will apply the concepts of
linear functions to equations and their
graphs by completing the following sug-
gested activities to the satisfaction of
the teacher.

Activities:

63. Recognize the equation of a linear function.

64. Determine whether a line is vertical, horizontal,
or oblique.

65. Define the slope of a line.

66. Write the equation of a straight line in:

a. point-slope form,

b. slope-intercept form, and

c. standard form.

67. Recognize that the slopes of parallel lines are
equal.

68. State the relationship between the slopes of perpen-
dicular lines.

69. Determine the equation of a line using either the
point-slope form or the slopeintercept form when
given:

a. Two points on the line
b. Slope and point on the line
c. Point on the line and equation of

line parallel to the line
d. Point on the line and equation of

line perpendicular to the given line.
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70. Apply the distance formula.

71. Apply the midpoint formula.

72. Define direct variation and apply to problems.

*IV. Quadratic Functions

Objective #4: The student will increase his com-
prehension of the properties of the
quadratic function by completing the
following activities to the satis-
faction of the teacher.

Activities:

*73. Complete the square to,put a quadratic function
in the form y = a(x-k)- + p and sketch by using
the vertex, axis of symmetry, and concavity.

*74. Solve verbal problems involving the quadratic
function.

*Optional

6
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ALGEBRA II, BLOCK III

THE STUDENT WILL APPLY GRAPHING AND OTHER EQUATION SOLVING
TECHNIQUES INVOLVING CONIC SECTIONS, MORE THAN ONE VARIABLE,
EXPONENTS, AND LOGARITHMS BY COMPLETING THE FOLLOWING LEVEL
TO THE SATISFACTION OF THE TEACHER.

I. Conic Sections

Objective #1: The student will apply the properties of
conic sections to graphing these sections
and solving equations by completing the
following suggested activities to the
satisfaction of the teacher.

Activities:

1. Understand the formation of the four sections of a
right circular conical surface.

2. Identify the equations of a circle, parabola, el-
lipse, and hyperbola.

3. Graph the four conic sections at the origin.

4. Translate the four conic sections to the point
(h, k).

5. Determine the length of a segment if given the
endpoints.

6. Determine the midpoint of a segment if given the
endpoints.

7. Write an equation of a circle in standard form
and state the radius, center and graph.

8. Write the equation of a circle if given the radi-
us and center.

9. Write the *equation of a parabola in standard form
and state the vertex, axis of symmetry, focus,
and dire,:trix, and graph.

10. Write the equation of the parabola if given:
a. vertex and focus
b. vertex and directrix
c. focus and directrix

11. Write the equation of an ellipse in standard form
and give the ends of the semi-major axis, and
semi -mi nor axis , foci and center.
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12. Write an equation of an ellipse if given:
a. ends of major and minor axes
b. foci and ends of major or minor

axis.

13. Put the equation of a hyperbola in standard form
and give the vertices, ends of conjugate axes,
center, equation of anymptotea, and foci.

14. Write an equation of the hyperbola if given:
a. vertices and ends of conjugate

axis.
b. vertices and asymptotes
c. vertices and foci
d. ends of conjugate axis and foci

15. Graph an inverse variation such as xy=1.

16. Solve and graph linear-quadratic systems of equa-
tions.

17. Solve and graph quadratic-quadratic systems of equa-
tions.

18. Solve and graph systems of quadratic inequalities
in two variables.

19. Apply quadratic systems to the solution of verbal
problems.

II. Solutions of Equations in more than one Variable

Objective #2: The student will apply graphing and the
properties of equations to the solution
of various systems of equations by com-
pleting the following suggested activ-
ities to the satisfaction of the teacher.

Activities:

20. Classify and identify systems of two simultaneous
equations in two variables.

21. Find solution sets of systems of simultaneous lin-
ear equations in two variables graphically.

22. Find solution sets of systems of simultaneous line-
ar equations in two variables algebraically:

a. by the multiplication-addition method, and

b. by the subtraction method.
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23. Find solution sets of the general system of two
equations in two variables.

24. Solve)algebraically,systems of three equations in
three variables.

25. Solve algebraically and graphically systems of one
first-degree equation and one second - degree equa-
tion.

26. Solve, algebraically and graphically systems of two
second-degree equations.

27. Solve algebraically and graphically, systems of in-
equalities.

III. Exponential and Logarithmic Functions

Objective #3: The student will apply the exponential and
logarithmic functions to the solution of
arithmetic and word problems by completing
the following suggested activities to the
satisfaction of the teacher.

Activities:

28. Distinguish between algebraic and transcendental
numbers.

29. Recognize and graph an exponential function.

30. Define a logarithm.

31 Identify and graph a logarithmic function.

32. Recognize exponential and logarithmic functions as
inverses.

33. Interchange exponential and logarithmic notation.

34. Apply exponential laws to properties of logarithms.

35. Justify that log bx = x and b log = x by using
the definition of compositional inverse.

36. Use the properties of logarithms from objective
#5 to prove the theorems for multiplying, divid-
ing, and raising to a power by using logarithms.

37. Simplify algebraic expressions involving loga-
rithms and solve equations.
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38. Determine the common logarithm and antilog of
any real number using tables and linear inter-
polation.

39. Apply logarithms in evaluating exponential ex-
pressions, computing answers to word problems,
and solving equations.

40. Apply the properties of logarithms to any base.

41. Solve equations involving logarithms to any base.

42. Explain the development of the common logarithm.

43. Use a table of mantissas to find the common logar-
ithm of a real number.

44. Use a table of mantissas to find antilogarithms.

45. the method of linear interpolation to approximate
mantissas and antilogarithms not found in a table.

46. Organize and use common logarithms to perform the
operations of multiplication, divisicm, raising to
powers, and extracting roots.

47. Solve exponential equations using common logarithms.



M 94

MAJOR OBJECTIVE
ALGEBRA II, BLOCK IV

p

THE STUDENT WILL APPLY SUCH CONCEPTS AS COMPLEX NUMBERS,
MATHEMATICAL INDUCTION, PROBABILITY, AND TRIGONOMETRY TO
PROBLEM SOLVING SITUATIONS BY COMPLET IHC THE FOLLOWING
LEVEL TO THE SATISFACTION OF THE TEACHER.

1

I. Complex Numbers

Objective #1: The student will apply the concept of com-
plex numbers to problem solving by com-
pleting the following suggested activities
to the satisfaction of the teacher.

Activities:

1. Define a complex number.

2. Express any number in complex form.

3. State the sequence of the powers of "i."

4. Perform the operations of addition, subtraction,
multiplication, and division of complex numbers.

5. Given complex numbers of the form a+bi, find
the identity element and the inverse for addi-
tion and multiplication. Demonstrate with ex-
amples that the associative and commutative
properties of addition and multiplication should
hold for complex numbers and that the distribu-
tive property of multiplication over addition
also holds.

6. Solve quadratics over the set of complex num-
bers.

7. Graph complex numbers on a coordinate plane.

8. List the properties of the complex field.

II. Sequences, Series, and Mathematical Induction

Objective #2: The student will apply the properties of
probability to solving problems about
uncertainity and chance by completing the
following suggested activities to the
satisfaction of the teacher.

Activities:

9. Identify an arithmetic sequence of numbers.

10. Find the nth term and the sum of the first n terms
in an arithmetic series.
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11. Identify a geometric sequence of numbers.

12. Find the nth term and the sum of the first n terms
in a geometric series.

13. Solve verbal problems involving arithmetic and
geometric sequences.

14. Insert arithmetic and geometric means between two
extremes.

15. Solve verbal problems involving arithmetic and
geometric series.

16. Define and recognize convergent, divergent, non-
increasing, non-decreasing and bounded sequences.

17. Define and apply the Axiom of Completeness.

18. Find the sum of an infinite geometric series.

19. Solve verbal problems involving infinite geo-
metric series.

20. State the axiom of mathematical induction.

21. Use mathematical induction in proofs.

III. Permutations, Combinations, and Probability

Objective #3: The student will apply the properties of
probability to solving problems about un-
certain and chance by completing the
followin

ty
suggested activities to the

satisfaction of the teacher.

Activities:

22. Define a permutation.

23. Solve verbal problems involving permutations.

24. Define a combination or a selection.

25. Distinguish between a permutation and a combination
type problem.

26. Solve verbal problems involving combinations.

27. Identify the basic probability situations.

28. Solve verbal problems involving probabilities.
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IV. Trigonometry

Objective #4: The student will apply trigonometric
functions to problem solving situations
by completing the following suggested
activities to the satisfaction of the
teacher.

Activities:

23. Define an angle in standard position.

24. Define the six trigonometric functions.

25. Recognize the relationships that exist among the
trigonometric functions.

26. Manipulate the fundamental identities.

27. Find the trigonometric functions of special angles.

28. Find the trigonometric functions of any angle using
the tables of values.

29. Interpolate the values of the trigonometric func-
tions.

30. Solve right triangles.

31. To solve right trianglks in verbal problem situa-
tions.
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MAJOR OBJECTIVE

THE STUDENT WILL APPLY THE PRINCIPLES OF MATHEMATICS TO
PRACTICAL PROBLEMS BY COMPLETING THE FOLLOWING LEVEL TO THE
SATISFACTION OF THE TEACHER.

I. Numbers

Objective #1: The student will increase in comprehen-
sion of numbers by completing the fol-
lowing suggested activities to the sat-
isfaction of the teacher.

Activities:

The student will be able to:

1. Express quantity by the use of numbers.

2. Write the integers which are whole numbers.

3. Tell which digits are used to indicate a total num-
ber.

4. Determine the difference between face value and
place value when working with different numera-
tions.

5. Write the place values of the digits for any num-
ber using base 10.

6. Write the place values and numerical value of each
digit in a number using base 10.

7. Write the numerical value of a number written in
base five.

8. Express a number using words.

9. Round off a number to nearest ten, hundred, thou-
sand, etc.

10. Round off an answer when dealing with money to the
nearest dollar.

11. Read a decimal fraction.



12.

13.

M 95 p. 2

Express common fractions as decimal fractions.

Round off decimal fractions to any particular place
value.

14. Express per cent as a decimal fraction.

15. Express decimal fractions as per cent.

16. Express common fractions as per cent.

17. Use a bar graph to determine a title, what
on the horizontal axis and vertical axis,
late the picture to data given.

is

and
shown
re-

18. Make a bar graph.

19. Read a broken-line graph.

20. Construct a broken-line graph.

21. Read a picture graph.

22. Read a circle or rectangular graph.

23. Construct a circle or rectangular graph.

II. Statistics

Objective #2: The student will increase in comprehen-
sion of statistics by completing the fol-
lowing suggested activities to the sat-
isfaction of the teacher.

Activities:

The student will be able to:

24. Find the arithmetic average of a set of numbers.

25. Illustrate the distributive law with respect to the
product of two numbers.

26. Set up a frequency table with columns of values,
tally marks frequency, and sum.
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27. Determine the median of a set of numbers by arrang-
ing them in order of size.

28. Determine the mode of a set of numbers.

29. Determine the mean and medium from grouped data.

30. Determine the mid-point of grouped data.

III. Application of Numbers

Objective #3: The student will apply the properties and
operations of numbers by completing the
following suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:

31. Add numbers horizontally by making use of the com-
mutative law for addition.

32. Add numbers vertically and horizontally making use
of the associative law for addition.

33. Estimate the product of two numbers and then com-
pute it.

34. Compute the per cent of a number.

35. Apply the finding of per cent to the weekly income
tax of a weekly salary.

36. Illustrate the meaning of a fractional per cent as
a fractional part of one per cent.

37. Subtract numbers in a horizontal arrangement.

38. Set up a payroll roster and apply horizontal addi-
tion and subtraction to determine net pay.

39. Fill out a currency break-down containing the ex-
act number and kinds of bills and coins needed to
meet a particular payroll.

IV. Measurements

Objective #4: The student will increase in knowledge of
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measurements by completing the following
suggested activities to the satisfaction
of the teacher.

Activities:

The student will be able to:

40. Measure an object by comparing it with some unit
of measure.

41. Use a ruler to measure an object.

42. Illustrate that all measurements are approximate
and precision of a measurement depends upon the
size of the smallest unit with which the measure-
ment is made.

43. Change a mixed number to an improper fraction.

44. Change an improper fraction to a mixed number.

45. Determine the maximum error in any measure.

46. Change a fraction to an equivalent fraction.

47. Find the prime factors of a number.

48. Find the common factors of two numbers.

49. Simplify a fraction as far as possible.

50: Add two proper fractions.

51. Add a proper fraction and a mixed number.

52. Add a mixed number to a mixed number.

53. Subtract two fractions or mixed numbers.

54. Multiply two fractions and a mixed number.

55. Multiply a proper fraction and a mixed number.

56. Multiply two mixed numbers.

57. Divide two proper fractions.
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58. Divide a fraction by a mixed number.

59. Divide a mixed number by a mixed number.

60. Determine the accuracy and significant digits in a
number.

61. Add. two decimal fractions.

62. Subtract two decimal fractions.

63. Compute upper and lower limit of a measure when
given the tolerance.

64. Multiply two decimal fractions.

65. Change a common fraction to a decimal fraction.

66. Change decimal fractions to common fractions.

67. Divide a decimal fraction by a whole number.

68. Divide a decimal fraction by a decimal fraction.

69. Illustrate that the metric system is a decimal sys-
tem.

70. Change metric values to English equivalents.

V. Geometry

Objective #5: The student will apply geometrical con-
cepts to problems of geometry by complet-
ing the following suggested activities to
the satisfaction of the teacher.

Activities:

The student will be able to:

71. Describe and identify a line, plane and point.

72. Define and name a line segment.

73. Define and name an angle and its parts.
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74. Define a straight angle, right angle, obtuse an-
gle, acute angle, and a reflex angle.

75. Measure an angle with the use of a protractor.

76. Define perpendicular lines, parallel lines, and the
distance between two parallel lines.

77. Define corresponding angles and alternate interior
angles.

78. Copy a given angle with a straight edge and com-
pass.

79. Construct a line parallel to a given line through
an outside point.

80. Divide a segment into any number of equal segments
by using parallel lines.

81. Define congruent triangles.

82. Define corresponding parts of congruent triangles.

83. Define triangles classified according to angles
(acute, obtuse, right).

84. Define triangles classified according to sides
(scalene, isosceles, and equilateral).

85. Prove triangles congruent by using the S.A.S.
theorem.

86. Define vertical angles.

87. Prove triangles congruent by using the A.S.A.
theorem.

88. Prove triangles congruent by using the S.S.S.
theorem.

89. Define the ratio of two numbers.

90. Apply ratio to the measures of sides of a

triangle or triangles.

91. Define a proportion .

92. State the properties of a proportion involving
means and extremes of the proportion.
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93. Use a proportion for solving problems if, which cer-
tain kinds of comparisons are made.

94. Define similar triangles.

95. Prove triangles similar by using the AA theorem.

96. Apply the proportions developed from similar tri-
angles to find particular sides of heights of ob-
jects.

97. Define inductive reasoning.

98. Apply inductive reasoning to determine the sum of
the measures of the angles of a triangle, an exter-
ior angle of a triangle, and the sum of the measures
of the angles of a quadrilateral.

99. Define a parallelogram and state its character-
istics.

100. Define deductive reasoning.

101. Test the validity of an argument by using diagrams
and deductions.

102. Prove corresponding parts of congruent triangles
congruent.

VI. Formulas Dealing with Perimeter, Area and Volume

Objective #6: The student will apply geometrical concepts
to problems of perimeter, area, and volume
by completing the following suggested
activities to the satisfaction of the teacher.

Activities:

The student will be able to:

103. Define a formula.

104. Find the perimeter of any polygon.

105. Define the radius of a circle.

106. Find the circumference of a circle.

107. Define,77' (pi).
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108. Find the area of a rectangle.

109. Find the area of a parallelogram.

110. Find the area of a triangle.

111. Find the area of a trapezoid.

112,. Find the area of a circle.

113. Find the volume of a rectangular solid.

114. Find the volume of a cylinder.

115. Find the volume of a cone.

116. Find the volume of a sphere.

VII. Algebra

Objective #7: The student will apply abstract reasoning
to algebraic properties by completing
the following suggested activities to
the satisfaction of the teacher.

Activities:

The student will be able to:

117. State in words,the meaning of particular
algebraic expressions.

118. Illustrate the commutative law for addition
and multiplication.

119. Translate a word statement into an algebraic
expression.

120. Define a variable.

121. Find the value of a numerical expression.

122. Find the relatim existing between two variables.

123. Define a statement or equation.

124. Solve an equation in one variable.
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125. Solve an equation by division.

126. Solve an equation by using multiplication.

127. Solve an equation by using subtraction.

128. Solve an equation by using addition.

129. Solve an equation requiring more than one operation.

130. Combine like terms in an equation.

131. Solve verbal problems which require the use of equa-
tions.

VIII. Signed Numbers

Objective #8: The student will apply the properties of
numbers to include signed numbers by com-
pleting the following suggested activities
to the satisfaction of the teacher.

Activities:

The student will be able to:

132. Define a signed number.

133. Represent changes by using signed numbers.

134. Illustrate a number scale.

135. Add signed numbers.

136. Apply the commutative law of addition to signed num-
bers.

137. Find the absolute value of a number, signed or un-
signed.

130. Subtract signed numbers.

139. Multiply signed numbers.

140. Combine like terms involving signed numbers.

141. Apply the distributive law to expressions with pa-
rentheses.
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142. Solve equations involving signed numbers.

143. Graph an equation which is a function.

144. Read a graph which represents an equation.

145. Graph equations which involve signed numbers.

146. Read order pairs from a graph of an equation in-
volving signed numbers.

IX. Application of Formulas

Objective #9: The student will apply formulas to problem
solving situations by completing the follow-
ing suggested activities to the satisfaction
of the teacher.

Activities:

The student will be able to:

147. Apply known formulas and given formulas to determine
the solution of a physical problem.

148. Name the sides of a right triangle.

149. State the relation between the acute angles of a
right triangle.

150. State the Pythagorean Theorem.

151. Find the missing side of a right triangle when given
the measure of the other two sides.

152. Find the perfect square of a number.

153. Find the square root of a number from a table of
squares.

154. Find the square root by using division.

155. Determine the actual length of an object by using
a given scale.

156. Change the actual measurements of an object to those
of a smaller representation.
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157. Find the perimeter and area of an object of a scale
drawing.

158. Find the actual distance between two points on a
map.
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NUMBER SYSTEMS AND PATTERNS

MAJOR OBJECTIVE

THE STUDENT WILL DEMONSTRATE APPLICATIONS OF NUMBER SYSTEMS
AND PATTERNS BY COMPLETING THE FOLLOWING LEVEL TO THE SATIS-
FACTION OF THE TEACHER.

Objective #1: Sets
The student will comprehend principles of set, notation,
terminology and operations by completing the following
activities to the satisfaction of the teacher.

Activities:

1. Define the following terms: set, subset, ( ),
element ( ), null set ( ).

2. Specify a set of listing its elements ( ).

3. Specify a set by describing its elements.

4. State if an object is an element 'of a given set.

5. State if a set is a subset of a given set.

6. State whether or not two sets intersect.

7. State the intersection of two or three given
sets.

8. State :he union of two or three given sets.

9. Draw Venn diagrams to illustrate #4 - 8.

Objective 42:
The student will comprehend patterns in the set of
natural numbers. He will:

1. complete a sequence of numbers by checking
successive differences wnen looking for
patterns. The differences may be a) con-
stant, (b) consecslive integers, (d) con-
secutive multiples, or (d) may contain a
pattern within themselves.

2. complete patterns of "figurative numbers"
using the method described in #1.
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Objective #3: Decimal System
The student will be able to apply skills in reading,
writing, and operations with numbers in the base ten
with decimal numbers:

1. Distinguish between the face value of a num-
ber and the place value of a number.

2. Write a decimal number in expanded form.

3. Write numbers which are in expanded form
as decimal numbers.

4. Rewrite a number which is named by using
words as a decimal numeral.

5. Rewrite a decimal numeral by using words.

6. Round off a given number to the indicated
place value.

Objective #4: Fractions, Decimals, Per Cent (An
Introduction)

When the student has completed this unit, he will be
able to:

1. Convert a fraction to a decimal.

2. Convert a decimal to a fraction.

3. Convert a fraction and a decimal to a percent.
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PROBABILITY

MAJOR OBJECTIVE

THE STUDENT WILL DEMONSTRATE HIS COMPREHENSION OF ELEMEN-
TARY CONCEPTS OF PROBABILITY THEORY BY COMPLETING THE FOL-
LOWING LEVEL TO THE SATISFACTION OF THE TEACHER.

Activities: Counting

1. Illustrate a one to one correspondence between
the elements of a set of three or four members
and the counting numbers, as a mapping with ar-
rows.

2. Use multiplication to simplify counting problems,
such as: "How many squares are on a checker
board?" and "How many tiles 1 foot square are
needed to cover the floor of a room 10 feet by
12 feet?"

3. Find the number of combinations or choices of
two or more events by multiplying the numbers
of separate choices for each event.

Activities: Sample Spaces and trees

4. Complete and make systematic, organized lists
of all the possible combinations or choices
of two or more events and associate the term
"sample space" with this list.

5. Use a sample space to count the number of pos-
sible combinations or choices of two or more
events.

6. Complete and make tree diagrams to illustrate
the listing of all possible choices or combina-
tions of two or more events, understanding that
each branch of the tree gives one entry in the
list of possible choices.

Activities: Probability of Success or Failure

7. Define probability as a numerical value as-
signed to the chance of a particular event
occurring and define probability of success
as the ratio of the number of possible suc-
cesses to the number of choices.

8. Find the probability of success by counting
the number of possible successes and dividing
that number by the total number of choices in
a given sample space.
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9. Find the probability of a non-success (failure)
of an event by subtracting the probability of
success from 1.

10. Express the probability of success and failure,
both as a ratio and as a per cent.

11. List a sample space of the events of: tossing
a coin up to four times, tossing a pair of dice,
spinning a pointer up to two times, arranging
up to three objects and selecting pairs of ob-
jects from sets containing three or more ob-
jects, and use the sample space to determine
probabilities as in Activity #2.

12. Make a tree diagram of the events listed in #3
and use the diagram to determine the probabili-
ties as in I, #2.

13. Estimate the expected results of an event given
its probability of occurrence.

1
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COMPUTING

MAJOR OBJECTIVE

p 1

THE STUDENT WILL DEVELOP AND REINFORCE BASIC CONCEPTS AND SKILLS
IN THE ARITHMETIC OPERATIONS ON WHOLE NUMBERS BY COMPLETING THE
FOLLOWING LEVEL TO THE SATISFACTION OF THE TEACHER.

Objective #1: The student will be able to apply his knowl-
edge of Napier's Rods by completing the fol-
lowing suggested activities.

Activities:

1. Identify the multiples of the counting numbers
less than ten (10).

2. Selecting the appropriate rod(s) needed in ob-
taining the solutions of given problems.

3. Find products of numbers of up to four digits
using Napier's Rods.

Objective #2: The student will be able to apply his knowl-
edge of the abacus by completing the follow-
ing suggested activities.

Activities
4. Read a number shown on an abacus.

5. Show a given number on an abacus.

6. Add and subtract three digit numbers on an abacus.

Objective #3: The student will gain knowledge of using a
flowchart in the analysis and solution of
selected problems by completing the follow-
ing suggested activities.

Activities:

7. State the three basic stages in using a computer
and state their definitions.

8. State the definition of a program.

9. Find the output number of a flowchart when given
the input numbers and rule (or rules up to three
in number.)

10. Find the rule (or rules up to two in number) of a
program, given a list of input and output numbers.

11. Find the input number of a flowchart, given the
rule and output number.

12. Find the output in a program which indicated al-
ternatives.
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13. Draw a flowchart of the algorithm that would be
used to solve a given problem.

P 2
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FRACTIONS, DECIMALS, AND PERCENT

MAJOR OBJECTIVE:

p

THE STUDENT WILL DEVELOP AND REINFORCE CONCEPTS AND SKILLS
IN THE ARITHMETIC OPERATIONS ON FRACTIONS, DECIMALS, AND
PERCENT BY COMPLETING THE FOLLOWING LEVEL TO THE SATISFAC-
TION OF THE TEACHER.

Objective #1: Fractions : The student will be able to
apply knowledge of operations with fractions by com-
pleting the following activities to the satisfaction
of the teacher.

Activities:

1. Interpret the meaning of a fraction by determining
a given fractional part of a given quantity.

2. Convert a given fraction to an equivalent fraction
when given the denominator of the equivalent frac-
tion.

3. Reduce a given fraction to lowest terms.

4. Convert a mixed number to an improper fraction.

5. Convert an improper fraction to a mixed number.

6. Add fractions with like denominators.

7. Add fractions with unlike denominators.

8. Subtract fractions with like denominators.

9. Subtract fractions with unlike denominators.

10. Multiply fractions.

11. Divide fractions.

12. Apply 1-11 in solving verbal problems.

Objective #2: Decimals
The student will apply knowledge of operations with
decimals by:

1. writing a decimal in expanded form.

2. Converting a fraction to a decimal.

3. Converting a decimal to a fraction.

4. Adding decimals.

1
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5. Subtracting decimals.

6. Multiplying decimals.

7. Dividing decimals.

8. Using 1-7 in solving verbal problems.

Objective #3:
The student will apply knowledge of operations with
percent by:

1. Converting fractions and decimals to percents.

2. Converting percents to fractions' and decimals.

3. Finding a given percent of a given number.

4. Finding what percent one number is of another.

5. Finding a number when a percent of it is given.

6. Using 1-5 in solving verbal problems.

p.2
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CONSUMER MATHEMATICS

MAJOR OBJECTIVE

THE STUDENT WILL DEMONSTRATE APPLICATIONS IN COMPREHENSION
PROBLEMS RELATED TO HIS PRESENT AND FUTURE CONSUMER NEEDS.

Objective #1: Income
The student will comprehend terms and operations
related to the solution of income problems by
completing suggested activities to the satisfaction
of the teacher.
Activities:

1. Define and give an example of the following terms:
income, annual salary, hourly wage, piecework wage,
commission, tips, and fees.

2. Given the hourly wage and the number of hours worked
in a week, determine the weekly, monthly, and annual
wages.

3. Given the times in and out, the company's regular
work hours, overtime, and any sick leave and an-
nual leave taken, complete a time card for one
week.

4. Given the number of pieces of work completed daily
for a week and the rate per piece, determine the
weekly wage.

5. Given a base salary per month, rate of commission,
and sales, determine the total monthly income.

6. Prepare a budget, showing percent of earnings spent
for major items.

Objective #2: Deductions - Taxation, Social Security,
and Miscellaneous

The student will apply his knowledge of computation
to problems with income tax, social security, and
other wage deductions by completing the following
suggested activities.

Activities
1. Define the term witholdings and give examples of

those required by law, by employers, and those
which are voluntary.

8. Given a weekly salary and the number of exemptions
determine the state and the federal income tax de-
ductions by using tables'and the percentage method.
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9. Complete the W4 exemption form.

10. Utilize the W2 Form of Earnings and Taxation in
compiling the State and Federal Income Tax Forms
(1040 and 1040A).

11. Complete and report the 1040 and 1040A forms as
prescribed in the I.R.S. Tax Booklet.

12. Given a salary and the percent of deduction, find
the amount of social security to be contributed
by the employee.

13. Identify and compute the several entries such as
earnings, deductions and taxation indicated on the
statement of earnings and deductions.

14. Compute the federal , state and local government
taxes on domestic and imported items such as
sales, preciseand tariff taxes.

15. List ways in which governmcnt supports and serves
the people through taxation.

Objective #3: Consumer Credit
The student will comprehend terms in and apply com-
putation skills to consumer credit problems by com-
pleting the following suggested activities to the
satisfaction of the teacher.
Activities:

16. Find the credit cost using the simple interest for-
mula I=PRT with annual , semi - annual and quarterly
rates of interest.

17. Determine the rate of interest when the principal
and simple interest is known.

18. Calculate the credit cost for short and long term
compound interest problems using the simple interest
formula and prescribed interest tables with annual,
semi-annual and quarterly rates of interest.

*19. Define the terms charge account and revolving charge
account and describe the advantages and disadvantages
of each.

*20. Given an unpaid balance on a revolving charge account
with a 1% interest charge and the amount of the month-
ly payment, determine the total amount to be paid.

*Optional
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*21. Compare by computation of credit costs, the advantages
and/or disadvantages of installment credit plans which
include credit cards, charge accounts and installment
buying.

*22. Determine the advantages and/or disadvantages of bor-
rowing money from banks, credit unions or small fi-
nance companies by comparing loan credit costs.

*23. Explain the term "loan shark" and the disadvantages
of borrowing from a "loan shark" company.

Objective #4: Banking - Checking Accounts
The student will comprehend the use of checking accounts
for consumer banking by completing the following sug-
gested activities td the satisfaction of the teacher.

Activities:

24. Describe the types of checking accounts.

25. Given the necessary information complete a deposit
slip for a checking account and calculate the new
balance on the check stub.

26. Write a check and calculate the new balance on
check stub.

27. Endorse a check in any of the three general ways:
restricted, blank or full.

28. Given transactions that have taken place, reconcile
checkbook balance and statement balance.

29. Given a list of good checking account practices
explain why each item belongs on the list.

*Optional
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GEOMETRY-SPATIAL VISUALIZATION

MAJOR OBJECTIVE

THE STUDENT WILL BE ABLE TO APPLY KNOWLEDGE OF ELEMENTARY
GEOMETRIC VISUALIZATION AND MEASUREMENT BY COMPLETING THE
FOLLOWING LEVEL TO THE SATISFACTIGN OF THE TEACHER.

Objective #1: Space Figures
The student will increase his comprehension of the
properties of geometric figures and apply his ability
to visualize spatial relationships by completing the
following activities.

Activities:

1. Given the proper pattern, construct the geometric
figures: regular polyhedrons, light prisms and
pyramids.

2. Name the geometric figures in objective #1 when
given their patterns of the figures in three-
dimensions.

3. Name the vertices, faces, and edges of the geo-
metric figures in objective #1.

4. Describe the relationship that exists among the
vertices, edges, and faces of the solids in ob-
jective #1.

5. Determine an incorrect pattern of any of the geo-
metric figures in objective #1.

6. Copy given three-dimensional sketches.

7. Sketch a three-dimensional geometric figure in
different positions.

8. Name and/or draw the top view, front view, and side
view of a pictured three dimensional object.

9. Copy a given design on graph paper.

Objective #2: Measurement
The student will be able to apply his knowledge of the
approximate nature of measurement as related to geo-
metric figures and comprehend the importance of the
proper use of measuring instruments by completing the
following suggested activities.
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Activities:

I. Ruler

1. Read the scales on inch rulers with various sized
units, name the value of a given point and, locate
the point if given its value.

p.2

2. Approximate the lengths of specified objects to the
nearest unit indicating the maximum error.

3. Perform objective #1 and #2 on the metric scale.

II. Protractor

4. Measure angles greater than o° and less than or
equal to 180° to the degree, 5° or 10°

5. Draw angles within the same range as stated in #1
indicating maximum error.

6. Draw a triangle , given the measure of two angles
and the included side.

7. Draw regular polygons of 4, 5, 6, and 8 sides,
given the length of a side and the size of an
angle.

8. Name the geometric figures in activity #4 when
given a description.

III. Scale Drawing

9. Read and identify difficult scales found in maps,
model kits, blueprints, newspapers and magazines
and find the actual length.

10. Make a scale drawing of some simple object
using graph paper e.g. simple dress pattern, simple
floor plan.

Objective #3: Perimeter and Area
The student will be able to apply his knowledge of the
selection of the most appropriate units for use in the
direct measurement of perimeter, area, and volume and of
formulas for perimeter, area, and volume, by completing
the following suggested activities.

Activities:

11. Define the perimeter of any polygon.

12. By counting units find the perimeter of any poly-
gon sketched on graph paper.
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13. Given the measure of each side of any polygon find
its perimeter.

14. Define the area of a polygon.

15. By counting units estimate the area of various poly-
gons drawn on graph paper.

16. By using tI respective forumula, find the area of
a rectangle, triangle, and parallelogram.

17. Apply activities #13 and #16 to solving verbal problems.

18. Find the area of a square prism or rectangular prism
by:

a. counting the number of square units on
each of the six sides and finding the
total.

b. finding the area of each side and finding
the total.

19. Find the volume of a rectangular prism or a cube
with given dimensions by:

a. counting cubic units

b. multiplying the number of units in the
length, width, and height.
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MAJOR OBJECTIVE

THE STUDENT WILL APPLY THE PRINCIPLES OF NUMBERS AND POLY-
NOMIALS BY COMPLETING THE FOLLOWING LEVEL TO THE SATISFAC-
TION OF THE TEACHER.

I. Numbers and Sets

Objective #1: The student will apply the principles of
numbers and sets by completing the fol-
lowing suggested activities to the sat-
isfaction of the teacher.

Activities:

The student will be able to:

1. Determine the elements of a set.

2. Represent a set using the roster method.

3. Represent a set using the rule method.

4. Find subsets of a set.

5. Recognize the set of no elements as the null set.

6. Recognize a finite set.

7. Recognize an infinite set.

8. Recognize equal sets.

9. Recognize equivalent sets.

10. Set up a one to one correspondence between the ele-
ments of equivalent sets.

11. Identify the set of counting numbei's.

12. Determine the successor of any whole number.

13. Determine multiples or a number.

14. Identify odd or even numbers.
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15. Use the number line for indentifying the relations
"is equal to," "is not equal to," "is greater than,"
and "is less than."

16. Identify the rational numbers of arithmetic.

17. Distinguish between a numeral and a number.

18. Simplify numerical phrases.

19. Follow the order of operations for ungrouped or
grouped numerical phrases.

20. Use grouping symbols in numerical phrases.

21. Use symbols and numerals to form sentences.

22. Determine that a sentence is true or false.

23. Recognize a variable as a symbol that may be re-
placed by any element of a specified set.

24. Recognize the domain of the variable.

25. Determine the value of an open phrase.

26. Represent word phrases by open phrases.

27. Use variables to represent number patterns.

28. Determine the truth number for an open sentence.

29. Determine the truth set of an open sentence.

30. Use exponents to abbreviate phrases involving

a repeated base.

31. Graph truth sets on the number line.

32. Determine truth values for compound sentences
using "and" and "or" as connectives.

33. Determine the intersection of sets.

34. Graph compound sentences whose connectives are
"and" or "or"
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35. Use the addition and multiplication properties of
zero.

36. Use the multiplication property of one.

37. Recognize that the identity elements for addition
and multiplication are zero and one.

38. Recognize binary operations.

39. Recognize a closure property.

40. Recognize and use the commutative property for
addition.

41. Recognize and use the associative property for
addition.

42. Recognize and use the commutative property for
multiplication.

43. Recognize and use the associative property for
multiplication.

44. Recognize and use the distributive law for mul-
tiplication over addition.

II. Operations and Polynomials

Objective #2: The student will apply properties and
operations of the real number system
to algebraic expressions by complet-
ing the following suggested activities
to the satisfaction of the teacher.

Activities:

The student will be able to:

45. Simplify phrases by using properties of numbers.

46. Find the product of a monomial and a monomial.

47. Find the product of a monomial and a binomial or
polynomial.

48. Find the product of two binomials.

49. Find factors of a number.

50. Test divisibility by 2, 3, 4, 5.
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51. Identify a prime number.

52. Identify a composite number.

53. Factor a number into a product of primes.

54. Recognize that prime factor is uniq,e.

55. Apply exponents as an abbreviation for repeat-
ed factors.

56. Use fractions to name numbers.

57. Multiply fractions.

58. Find the least common multiple of two or more
counting numbers.

59. Add fractions.

60. Find the reciprocal of a number.

61. State that a ratio is the comparison of two
numbers by division.

62. Write a proportion.

63. Determine a true proportion.

64. Determine equivalent proportions.

65. Apply proportions in solving problems.

66. Convert fractions to per cent.

67. Apply per cent in solving problems.

68. Identify units of measure.

69. Determine greatest possible error.

70. Determine precision of a measurement.

71. Convert among standard units of measure.

72. Find area of certain plane figures.

73. Define square units of measure.

p. 4
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74. Find the volume of certain solid figures.

75. Define cubic units of measure.

76. Find perimeters of certain plane figures.

77. Convert word phrases to open phrases.

78. Form open sentences from word sentences.

79. Solve number problems.

80. Solve problems involving perimeters and areas.

81. Solve problems in costs.

82. Solve distance problems.

83. Classify subsets of numbers of the real numbers.

84. Perform operations of addition, subtraction, mul-
tiplication, and division with the set of real num-
bers.

85. Recognize order in the set of real numbers.

86. Apply the concepts of absolute value with respect
to distances on number lines.

87. Apply properties of addition and multiplication de-
veloped on counting numbers to the set of real num-
bers.

88. Determine equivalent open sentences.

89. Use the addition property of equality to solve equa-
tions.

90. Use the multiplication property of equality to solve
equations.

91. Add polynomials.

92. Multiply polynomials.

93. Subtract polynomials.
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94. Simplify complex fractions.

95. Determine the probability of a favorable outcome
from given conditions of uncertainty.

96. Recognize the difference between experimental prob-
ability and mathematical probability.
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INTRODUCTORY ALGEBRA PART ONE (Alt.)

MAJOR OBJECTIVE

THE STUDENT WILL APPLY PRINCIPLES OF NUMBERS AND POLY-
NOMIALS BY COMPLETING THE FOLLOWING LEVEL TO THE SATIS-
FACTION OF THE TEACHER.

p

Objective #1: Sets and Set Notation
The student will increase his comprehension of set
and set notation by completing the following activi-
ties.

Activities:

1. State that a set is a collection which has been
well-defined, that is, an object is a member of

a set or it is not.

2. Specify a set by roster, rule, or graphic meth-
ods.

3. Pair members of one set with another to establish
one-to-one correspondence, if it exists.

4. Determine whether' a set is finite, infinite, or
null, and be able to give examples of these.

5. Identify a subset and describe it verbally as
well as show examples.

6. Graph sets of arithmetic numbers.

7. Designate intersection and union of sets as sub-
sets of given sets of points, numbers, letters,
etc.

8. Use conventional symbolism to represent sets

and set operations.

Objective #2: Arithmetic Numbers and Their Relationships
The student will increase his comprehension of the

basic concepts of arithmetic numbers, grouping sym-
bols, and inequality symbols by completing the fol-
lowing activities to the teacher's satisfaction.

Activities:

9. Distinguish between numeral and number.

10. Use the following symbols and interpret them
correctly.

1
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11. Determine by calculations and using the order of
operations whether or not statements about numbers
are true or false.

12. Graph or pair numbers with points on a number line.

13. Use symbols of inclusion and be able to interpret
their meaning in a numerical expression.

14. Perform operations with numbers accurately follow-
ing the agreed order of operations.

Objective #3: Variables, Expressions and Open Sentences
in One Variable

The student will increase his knowledge of the basic
terms and symbols in algebra by completing the follow-
ing activities to the satisfaction of the teacher.

Activities:

15. Explain that a variable is a symbol which may
represent any of the elements of a specified
domain.

16. Correctly evaluate simple open variable expres-
sions where the domain iz specified.

17. Identify factors, terms, bases, and exponents
and their uses.

18. Demonstrate how nomographs assist in solving
problems with exponents.

19. Distinguish between an expression and a state-
ment.

20. Determine truth sets of open sentences in one
variable.

21. Write open sentences corresponding to open verbal
sentences, that is, translate words into alge-
braic symbols and identify suitable domains for
the variable used.

Objective #4: Axioms and Applications to Solving Equa-
tions with One Variable Over Arithmetic
Numbers

The student will be able to apply the basic properties
of arithmetic numbers to the solutions of equations
with one variable by completing the following activi-
ties to the satisfaction of the teacher.
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AcIlvities:

22. Identify some sets that are closed under specified
operations.

23. Recognize and name the field properties which
make statements true in preparation for later
proofs.

24. Recognize and illustrate the equality properties.

25. Use field properties to simplify expressions.

26. Identify equivalent equations as having the
same solution sets.

27. Solve equations using the properties presented
including inverse operations.

28. Translate simple word problems into equations
and solve them.

Objective #5: Directed Numbers
The student will be able to apply the basic proper-
ties of directed numbers by completing the following
activities.

Activities:

29. Recognize that "+" and "-" signs are used for
directions as well as operation.

30. Find points corresponding to directed numbers
on the number line.

31. Extend order relationships to directed numbers
and exhibit these by using symbols of equality
and inequality.

32. Graph solution sets of open sentences consisting
of sets and subsets of directed numbers.

33. Perform addition and subtraction using the number
line.

34. Explain absolute value as the greater of a directed
number and its opposite with the exception of zero
and, also as the magnitude of a point on a line
from zero.

35. Perform the four operations on directed numbers
rapidly and accurately.
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Objective #6: Directed Numbers in Equation and Problem
Solving

The student will be able to apply the basic properties
of directed numbers, equalities, and inequalities to the
solution of open sentences in one variable by completing
the following activities.

Activities:

36. Show that transformation of equation operations
is valid in the set of directed numbers as well
as numbers of arithmetic.

37. Identify transformation operations used in
transforming equations.

38. Make valid conclusions regarding generalized
statements of inequality.

39. Find solution sets for inequalities.

40. Extend the ability to find solution set for word
problems about measurement, uniform motion prob-
lems, mixture and interest problems.,

41. Demonstrate the reasonableness of the theorems
on inequalities.

Objective #7: Polynomials
The student will increase his comprehension of poly-
nomials by completing the following activities.

Activities:

42. Define and write polynomials.

43. Arrange polynomials in decreasing or increasing
degree.

44. Evaluate polynomials for different values of their
variables.

45. Recognize and name the field properties which apply
to polynomials over addition and multiplication.

46. Use the distributive property in multiplication and
in writing prime factors over the set of integers.

47. Use the rules of exponents in operations with poly-
nomials.

48. Perform the four fundamental operations on poly-
nomials.
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49. Restrict the division problems to nomial and bi-
nomial divisors.

50. Recognize special products and multiply them
quickly.

a. (a+b)(a-b) c. (ax+b)(cx+d)

b. (atb)2



MODIFIED ALGEBRA, PART II
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MAJOR OBJECTIVE

THE STUDENT WILL APPLY ABSTRACT REASONING TO THE REAL NUMBER
SYSTEM AND ALGEBRAIC EXPRESSIONS BY COMPLETING THE FOLLOWING
LEVEL TO THE SATISFACTION OF THE TEACHER.

I. Real Numbers and Order

Objective #1: The student will increase in knowledge of
order and the nrinciples of real numbers
by completing the following suggested ac-
tivities to the satisfaction of the teacher.

Activities:

The student will be able to:

1. Use the symbol for the opposite of a number.

2. Write the absolute value of a number.

3. Add, subtract, multiply, and divide:

a. two positive numbers,

b. two negative numbers, and

c. one positive and one negative number

4. Recognize and identify the following properties of
the real numbers:

a. closure,

b. identity,

c. inverse,

d. commutative,

e. associative, and

f. distributive.

5. Recognize and combine like terms.
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6. Use addition and multiplication properties to solve
simple open sentences.

7. Solve simple verbal problems.

8. Solve and graph simple inequalities.

9. Recognize and identify the following properties of
order:

a. comparison property,

b. order property of opposites,

c. transitive,

d. addition, and

e. multiplication.

10. Solve and graph inequalities using the above proper-
ties.

11. Solve and graph compound inequalities.

II. Powers and Roots

Objective #2: The student will increase in knowledge of
powers and roots by completing the follow-
ing suggested activities to the satisfac-
tion of the teacher.

Activities:

The student will be able to:

12. Identify and differentiate between exponenL,co-ef-
ficient, base and power.

13. Apply order of operations to simplify expressions.

14. Apply the following properties of exponents:

a. xa xb = xa+b,

b. xa = xa-b where x # 0,
it)

1

c. x-a = 3i1 where x # 0,
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d. x0 = 1 where x 0 0,

e. (xy)n = n nx y 9

f. (X)n = xn where y 0 o,
(Y) Yn

g. (xa)b = xab.

15. write a real number in scientific notation.

16. Find the square root of a number.

17. Find the square of a number.

18. Recognize perfect squares.

19. Determine the prime factorization of a number.

20. Differentiate between rational and irrational num-
bers.

21. Multiply numbers in radical form.

22. Simplify radical numbers and expressions.

23. Combine radical numbers and expressions.

24. Divide numbers in radical form.

25. Rationalize the denominator.

26. Approximate square root by division.

III. Polynomials

Objective #3: The student will increase in knowledge of
operations and properties of polynomials
by completing the following suggested ac-
tivities to the satisfaction of the teacher.

Activities:

The student will be able to:

27. Recognize and differentiate between monomial, bi
nomial, trinomial, and polynomial.
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28. Identify the coefficient of a monomial.

29. Identify the degree of a polynomial.

30. Identify the common monomial factors.

31. Factor quadratic trinomials.

32. Factor quadratic polynomials.

33. Identify and factor the binomial called difference
of two squares.

34. Identify and factor perfect trinomial squares.

35. Factor polynomials completely.

IV. Relations and Functions

Objective #4: The student will increase in knowledge of
relations, functions, and their graphs by
completing the following suggested activ-
ities to the satisfaction of the teacher.

Activities:

The student will be able to:

36. Recognize the following terms:

a. coordinate of a point,

b. ordered pair,

c. x-axis,

d. y-axis,

e. origin,

f. coordinate plane, and

g. quadrant.

37. Graph an ordered pair on the coordinate plane.

38. Define and identify relations.
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39. Graph relations.

40. Define and identify functions.

41. Define and state the domain and range of a set.

42. Graph functions.

43. Identify linear functions.

44. Use a table of values to graph a linear. function.

45. Find the y-intercept.

46. Find the slope of an equation.

47. Recognize the slope-intercept form of an equation.

48. Identify parallel lines.

49. Find the slope of an equation by using the slope
formula.

50. Recognize the x-intercept.

51. Apply linear functions to practical situations.

52. Write linear functions from a table of values using
the rule method.

V. Equations and Inequalities

Objective #5: The student will increase in knowledge of
equations and inequalities by graphing
and solving sentences by completing the
following suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:

53. Recognize an equation in standard form.

54. Write an equation in the standard form ax+by+c=o.

55. Identify systems of linear equations.
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56. Solve systems of linear equations by graphing.

57. Identify equivalent systems.

58. Solve systems by substitution.

59. Solve systems by linear-combination.

. 60. Solve special systems of equations such as parallel
lines and coinciding lines.

61. Use systems of equations to solve verbal problems.

62. Write linear inequalities in slope-intercept form.

63. Graph simple linear inequalities involving ,7 ,j/
and 4 .

64. Graph compound inequalities with union and inter-
sections.

65. Graph systems of linear inequalities.

66. Apply inequalities to practical situations.

VI. Rational Number Operations

Objective #6: The student will increase in knowledge of
the operations of rational numbers by
completing the following suggested activ-
ities to the satisfaction of the teacher.

Activities:

The student will be able to:

67. Identify rational expressions.

68. Simplify rational expression using a . c = ac where
b d UU

b ¢ 0 and d # O.

69. Multiply rational expression with:

a. monomial numerators and denominators,

b. binomial numerators and denominators, and
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c. trinomial numerators and denominators.

70. Apply the quotient rule to rational expression
a .1c=a. d

U F "C.

71. Divide rational expressions.

72. Find the common name for rational expressions using

a. a + b = a+b b. a-b=a- b
c c c c c c where

c # 0.

73. Find the least common multiple of two or more poly-
nomials.

74. Find the sums and differences of rational expres-
sions with:

a. monomial denominators,

b. binomial denominators, and

c. trinomial denominators.

75. Solve equations involving rational expressions.

76. Simplify a complex fraction.

77. Apply rational expressions to practical situations.

VII. Quadratic Functions

Objective #7: The student will increase his ability to
apply quadratic functions by completing
the following.suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:

78. Identify quadratic functions.

79. Find truth sets of the quadratic functions.
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80. Graph quadratic functions using a table of values,

81. Recognize the relationship between:

a. the graph of y=ax2 and the value of a,

b the graph of yma(x-h)2 and the value of h,

c. the graph of y =a(x -h)2 +h and the value of
h.

82. Determine the vertex and axis of symmetry of the
parabola y=a(x-h) t.i.h.

83. Recognize the standard form of a quadratic poly-
nomial.

84. Write quadratic polynomials in standard form.

85. Find the greatest and least value of a polynomial
function.

86. Find the y-intercept of a quadratic polynomial.

87. Sketch the graph of a polynomial quadratic using
the y-intercept, vertex, and axis of symmetry.

88. Find the zeros of quadratic polynomials from a
graph.

89. Recognize standard form of quadratic equations.

90. Write quadratic equations in standard form.

91. Find the truth set of a quadratic function by

a. factoring, and

b. quadratic formula.

92. Recognize the relationship between the discriminant,
b -4ac, and the nature of the roots and the number
of roots.

93. Apply quadratic equations to practical situations.
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INTRODUCTION TO LGEBRA
PART II (alt.)

MAJOR OBJECTIVE I:

P.

THE STUDENT WILL DEMONSTRATE AN INCREASE IN HIS COMPREHENSION OF
DIRECTED NUMBERS BY COMPLETING THE FOLLOWING LEVEL TO THE SATIS-
FACTION OF THE TEACHER.

I. Relationships
Objective #1: The student will increase his comprehension of the

relationships that exist within the set of Directed
Numbers by completing the following activities to
the satisfaction of the teacher.

Activities:

1. Graph the point on a number line corresponding to a given
directed number.

2. Given a point on the number l i,ie, deternine the directed
number corresponding to the po:,nt.

3. Establish a "greater than", "equal to", or "less than"
relationship between any two directed numbers.

4. Define "absolute value''

5. Define "additive inverse".

6. Define "multiplicative inverse".

7. Define "inverse operations".

II. Properties
Objective #2: The student will demonstrate his knowledge of proper-

ties of directed numbers by completing the following
activities to the satisfaction of the teacher.
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Activities

1, Define the following properties for addition of Directed
Numbers:

a Closure Property
b Commutative Property
c Associative Property
d Additive Property of Zero
e) Additive Property of Opposites
f) Property of the opposite of a Sum

2. Define the following properties for multiplication of Directed
Numbers:

a) Closure Property
b) Commutative Property
c) AssoCiative Property
d) Multiplicative Property of Zero
e) Multiplicative Property of One
f) Distributive Property

Objective #3: The student will apply his knowledge of computation
with Directed Numbers by completing the following
activities to. the satisfaction of the teacher.

Activities:

1. Add Directed Numbers.

2. Subtract Directed Numbers.

3. Multiply Directed Numbers.

4. Divide Directed Numbers.

MAJOR OBJECTIVE II:

THE STUDENT WILL INCREASE HIS COMPREHENSION OF EQUATIONS AND
INEQUALITIES BY COMPLETING THE FOLLOWING LEVEL TO THE SATIFACTION OF

THE TEACHER.
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Objective #1: The student will increase his comprehension of number
sentences by completing the following activities to
the satisfaction of the teacher.

Activities

1. Define "open sentence".

2. Define "variable".

3. Define "Replacement Set".

4. Define "Solution Set".

5. Graph a solution sgat of an open sentence on a number line.

Objective #2: The student will increase his comprehension of proper-
ties of number sentences by completing the following
activities to the satisfaction of the teacher.

Activities,

1. Define "Reflexive Property of Equality".

2. Define "Symmetric Property of Equality".

3. Define "Transitive Property of Equality".

4. Define "Transitive Property of Inequality".

5. Define "Substitution Principle".

Objective #3: The student will apply his knowledge of solving equa-
tions and inequalities by completing the following
activities to the satisfaction of the teacher.
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1. Define "Addition Property of Equality".

2. Define "Addition Property of Inequality".

3. Define "Equivalent Equations" and "Equivalent Inequalities".

4. Define "Multiplication Property of Equality".

5. Define "Multiplication Property of Inequality".

6. Determine the solution set of equations in one variable.

7. Determine the solution set of inequalities in one variable.

8. Graph the solution set of an equation or inequality in
one variable on a number line.

MAJOR OBJECTIVE III

THE STUDENT WILL INCREASE HIS COMPREHENSION OF POLYNOMIALS BY
COMPLETING THE FOLLOWING LEVEL TO THE SATISFACTION OF THE TEACHER.

I. Definitions
Objective #1: The student will increase his knowledge of the defi-

nitions within the set of Polynomials by completing
the following activities to the satisfaction of the
teacher.

Activities:

1. Define "monomial".

2. Define "binomial".

3. Define "Trinomial".

4. Define "Polynomial".

5. Write Polynomials in "Standard Form".
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Objective #2: The student will apply his knowledge of computation
within the set of Polynomials by completing the
following activities to the satisfaction of the
teacher.

Activities:

1. Add Polynomials.

2. Subtract Polynomials.

3. Multiply exponential terms with like bases by adding ex-
ponents.

4. Multiply exponential terms using the power of a product
theorem.

5. Multiply exponential terms using the product of powers
theorem.

6. Multiply Polynomials.

7. Expand Polynomials.

8. Divide exporential terms with like bases by subtracting
exponents.

9. Divide Polynomials.

MAJOR OBJECTIVE IV

THE STUDENT WILL INCREASE HIS COMPREHENSION OF FACTORS AND MULTIPLES
BY COMPLETING THE FOLLOWING LEVEL TO THE SATISFACTION OF THE
TEACHER.

Objective #1: The student will demonstrate his knowledge of numerical
factors and multiples by completing the following ac-
tivities to the satisfaction of the teacher.

Activities:

1. Determine factors of any whole number.
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2. Recognize' that one is a factor of any whole number.

3. Recognize that every whole number is a factor of itself,

4. Define "prime number ",

S. Define "composite number".

6. Determine prime numbers by a method known as the "Sieve
of Eratosthenes ",

7. Determine the Unique Prime Factorization for any com-
posite number.

8. Determine the Greatest Common Factor (G.C.F.) of twc or
more whole numbers by each of the following methods:

a Sets
b Prime factors
c Euclidea Algorithm

9. Define "relatively prime".

10. Determine the Least Common Multiple (L.C.M.) of two or more
whole numbers by each of the following methods:

c

Sets
b Prime Factors

Theorem ( ab = (g.c.f. (a,b) ) x (1.c.m. (a.b) )

Objective #2: The student will expand his comprehension of Factors
to include the set of Polynomials by completing
the following activities to the satisfaction of the
teacher.

Activities;

1. Factor Monomials.

2. Determine the Greatest Common Factor of two or more monomials.

3. .Factor Polynomials.
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4. Determine the Greatest Common Factor of the terms in a
polynomial.

5. Recognize the Distributive Property as the means of deter-
mining factors of polynomials.

LEVEL OBJECTIVE V:

THE STUDENT WILL INCREASE HIS ABILITY TO FACTOR POLYNOMIALS BY
COMPLETING THE FOLLOWING LEVEL TO THE SATISFACTION OF THE TEACHER.

Objective #1: The student will apply his knowledge of the multipli-
cation of binomials by completing the following
activities to the satisfaction of the teacher.

Activities:

1. Find products of binomials:
(general form) (a + b) (a - b) = a

2
- b

2

2. Find the product of Ahe Skm and Difference of two numbers:
(a + b) (a - b) = a4 b4

3. Square a Binomial: (a + b)
2

= a
2
+ 2 ab + b 2

Objective #2: The student will demonstrate an ability to factor
Quadratic Polynomials by completing the following
activities to the satisfaction of the teacher.

Activities:

1. Define a "square monomial".

2. FActor,the Difference of Two Squares:
- b4 = (a + b) (a - b)

3. Fictor a Trinqmial Square of the form:
a + 2 ab + b4 = (a + b)
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4. Factor a Trin9mial Square the form:
aL - 2 ab + b- = (a - b)4

S. Factor a Product of Two Binomial Sums.

6. Factor a Product of Two Binomial Differences.

7. Factor a Product of a Binomial Sum and a Binomial Difference.

8. Combine several types of factoring.

MAJOR OBJECTIVE VI:

THE STUDENT WILL DEMONSTRATE AN INCREASED ABILITY IN WORKING WITH
FRACTIONS BY COMPLETING THE FOLLOWING LEVEL TO THE SATISFACTION
OF THE TEACHER.

I. Simplifying Fractions
Objective #1: The student will demonstrate an increase in comprehen-

sion of the simplification of fractions by completing
the following activities to the satisfaction of the
teacher.

Activities

1. Define an "algebraic fraction".

2. Determine whether or not a given expression is rational.

3. State any restrictions on the variables in a rational
expression.

4. Determine whether or not two or more rational expressions
are equivalent.

5. Establish a "greater than", "equal to", or "less than"
relationship between any two rational numbers.

6. Change any fraction to its decimal equivalent.

7. Convert any terminating or repeating decimal to its equiva-
lent rational form.

8. Reduce algebraic fractions to lowest terms.
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Simplify any rational expression noting excluded values.

Objective #2: The student will demonstrate an increased comprehension
of Ratio and Percent by completing the following ac-
tivities to the satisfaction of the teacher.

Activities:.

1. Define "ratio".

2. Simplify a ratio.

3. Explain the meaning of Percent.

4. Convert fractions and decimals to an equivalent percent.

5. Change any percent to an equivalent fraction or decimal.

6. Apply the principles of percent to solve the three general
types of problems involving percent.

Objective #3: The student will apply his knowledge of computation
within the set of Rational Numbers by completing
the following activities to the satisfaction of the
teacher.

Activities:

1. Define multiplication within the set of rationals.
(a . c = ac).
b d bd

2. Find the simplified product of any two rational expressions.

3. Use the principles of factoring in multiplying rational ex-
pressions.

4. Define division within the set of rationals
( a . c = ad).
,b 'd be
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5. Find the simplified quotient of any two rational
expressions.

6. Define "Multiplicative Inverse".

7. Give the multiplicative inverse of any nonzero rational
number (expression).

8. Define a "complex fraction".

9. Define addition within the set of rationals.
(a + c = ad + bc)
F ci --o-a--

10. Find the simplified sum of any two rational expressions.

11. Define subtraction within the set of rationals.
(a - c = ad - bc)
F CT bd

12. Define "additive inverse".

13. Give the additive inverse of any rational number (ex-
pression).

14. Find the simplified difference of any two rational ex-
pressions.

15. Apply the Rule of Signs to rational expressions.

IT F -71:4

16. Solve open sentences involving rational numbers (ex-
pressions).



COMPUTER MATHEMATICS
M 99 p. 1

MAJOR OBJECTIVE

THE STUDENT WILL APPLY HIS KNOWLEDGE OF MATHEMATICS TO COM-
PUTER PROGRAMMING BY COMPLETING THE FOLLOWING SUGGESTED AC-
TIVITIES TO THE SATISFACTION OF THE TEACHER.

I. Fortran

Objective #1: The student will increase his comprehen-
sion of the language and structure of
Fortran by completing the following sug-
gested activities to the satisfaction of
the teacher.

Activities:

The student will be able to:

1. Define Fortran.

2. Define a computer program.

3. Define a source program.

4. Define an object program.

5. Define data.

6. Define coding.

7. Define a coding sheet.

8. Define a statement number.

9. Describe a punched card.

10. Define compiler program.

11. Define control cards.

12. Define algorithm.

13. Write a comment card.

14. State the Fortran character set.

15. Write basic formulas in Fortran characters.

16. Apply dilimiters to Fortran statements which in-
volve addition, subtraction, division, multiplica-
tion, and exponentials.
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17. Write words, numbers, names, and expressions from
the Fortran character set.

II. Statements

Objective #2: The student will apply his knowledge of
statements to computer programs by com-
pleting the following suggested activ-
ities to the satisfaction of the teacher.

Activities:

The student will be able to:

18. Write an arithmetic statement which does not re-
quire data.

19. Write an arithmetic statement which requires data.

20. Write a series of statements to solve basic formu-
las of math and science.

21. Write a Read Statement which involves integer vari-
ables to be used as a data set reference number.

22. Write a Read Statement which involves an integer
variable and a statement number which is a Format
statement.

23. Write a Read Statement which represents a list of
one or more variable names and one or more array
names, separated by commas.

24. Write a Format statement which will direct the
computer to read data from punched cards.

25. Write numbers involving fixed point variables.

26. Write a Format which allows the reading of more
than one card.

27. Write Read Statements using the Integer Format code.

28. Write Format Statements which involve Floating point
numbers.

29. Write statements, both Read and Format, which in-
volve the E and D Exponent forms.
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30. Write a WRITE Statement that involves integer
variables which are used as a data set reference
number.

31. Write a WRITE Statement that involves an integer
variable and a statement number which is a Format
Statement.

32. Write a WRITE Statement which represents a list of
one or more variable names and one or more array
names, separated by commas.

33. Write a Format Statement for the write instruction
which will direct the computer to write variableswhich are integers or floating point.

34. Write a Format Statement for the write instruction
which will space and label the output on the print-
er of any given program.

35. Write a Format Statement which will cause the print-
er to start printing on a new page.

III. Arrays and Subscripted Variables

Objective #3: The student will apply his knowledge of
arrays and subscripted variables to com-
puter statements by completing the fol-
lowing suggested activities to the sat-
isfaction of the teacher.

Activities:

36. Write a DIMENSION Statement which assigns names
to one or more arrays.

37. Write a subscripted variable with one, two, and
three dimension arrays.

38. Write a Format statement which causes the computer
to read or write the subscripted variable.

39. Write an indexed subscripted variable which allows
the use of only part of an array.

40. Write programs which will involve subscripted vari-
ables.
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IV. Branching and Looping

Objective #4: The student will apply his knowledge of
computer programming by creating state-
ments involving branching and looping by
completing the following suggested activ-
ities to the satisfaction of %. teacher.

Activities:

The student will be able to:

41. Write a Flow Chart which will illustrate the opera-
tions involved in any given program.

42. Write an IF statement which causes the computer to
branch to one of three statement numbers.

43. Write a GO TO Statement which causes the computer
to branch to more than three statements.

44. Write an Unconditional GO TO Statement which allows
the computer to return from a branch and continue
the program at a desired statement.

45. White the DO Statement which causes the computer to
repeat in a loop, operations of desired statements.

46. Write programs which involve the DO Statement to
span over an entire program.

47. Write a program which makes use of the continue
Statement.

48. Write a program which involves more than one DO
Statement.

V. Subroutine Subprograms

Objective #5:, The student will apply his knowledge of
computer programming by completing the
following suggested activities on sub-
routine subprograms to the satisfaction
of the teacher.

Activities:

The student will be able to:
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49. Write the subroutine statement which allows the
computer to solve a portion of a problem.

50. Write the Call Statement which directs the computer
to branch to the subprogram.

51. Write programs which involve subroutines.
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INTRODJCTION TO COMPUTER MATH

MAJOR OBJECTIVE

THE STUDENT WILL APPLY HIS KNOWLEDGE OF MATHEMATICS TO COMPUTER
PROGRAMMING BY COMPLETING THE FOLLOWING SUGGESTED ACTIVITIES TO
THE SATISFACTION OF THE TEACHER.

Objective #1: The student will be able to write a short para-
graph giving a brief history of the development
of computers.

Activities:

1. Write a report on one of the following: Blaise Pas-
cal, Baron Gottfried Wilhelm von Leibniz, Charles
Babbage, Dr. H rman Hollerith, John von Neumann,
W.T. Odhner, ENIAC, EDVAC.

Objective #2: The student will be able to describe the main
components of a computer by means of a flow-
chart.

Activities:

2. Study the lecture notes.

Objective #3: The student will be able to draw a flowchart
for problems involving any and/or each of the
following:

a. data
b. counters
c. arithmetic if statements
d. subscripted variables
e. do-loops
f. nested do-loops

Activities:

3. Each time a problem is encountered in this course
which is to be programmed, a flowchart must ac-
company the solution to be acceptable.

Accomplish teacher prepared practice flowchart ma-
terial.

Objective #4: (Coding the Main Portion of the Solution)

The student will be able to code in FORTRAN the main
part of the solution to the problem from the flow-
chart. To accomplsih this a student must be able to:



M 99A

a. write integer and real constants,

b. write integer and real variables,

c. write FORTRAN statements without mixing
modes,

d. write FORTRAN statements involving
functions,

e. write FORTRAN statements involving
arithmetic if statements,

f. write arithmetic assignment statements,

g. write FORTRAN statements involving
subscripts,

h. write FORTRAN statements involving do-loops.

Activities:

4. a. Read the appropriate sections in available text
and do the exercises.

b. Do the following exercises (attached):

1. "Constants & Variables"

2. "FORTRAN Expressions"

3. "Function & Assignment Statements"

4. "Arithmetic If Statements"

Objective #5: (Preparing the Program for Input) The student
will be able to code and keypunch the main body
of a program and the control cards. (Read,
write, and format statements will be given at
this stage of development.)

Activities:

5. Code and keypunch 2 out of 3 programs done together
in class and 1 from the flowcharting ditto. Obtain
data, read, write, and format statements from the
teacher.

2
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Objective #6: (Testing the Program - Debugging) The student
will be able to debug. his programs.

Activities:

6. After the programs have been keypunched and set up
with the proper control cards, run the programs
through the computer. If errors occur, correct
them and run the corrected programs until no
errors occur.

Objective #7: (Analyzing the Results) The student will be
able to analyze his results.

Activities:

7. When a program has been successfully executed on
the computer so that output has been received,
check the output to validate the results before
turning in the flowchart and program to the
teacher.

Objective #8: The student will be able to code read, write
and format statements using real, integer,
Hollerith, and A-fields with proper spacing.

Activities:

8. a. Read the appropriate sections in the available
text and do the exercises.

b. From this point on, all programs are to be
written completely by the students with proper
labeling and spacing of output.

c. Write the program flowcharted in class.

Objective #9: When the student has completed this section,
the student will be able to write programs
involving one or more do-loops.

Activities:

9. a. Read the appropriate sections in available text
and do the exercises.

b. Do "Do-Loop" exercise (attached).

c. Rewrite 1 of 2 designated programs using do-
loops instead of counters.
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Objective #10: The student will be able to write a program
involving subscripted variables.

Activities:

10. a. Read the appropriate sections in the available
text and do the exercises.

b. Do "Subscripts" exercise (attached).

c. Code, keypunch and run the program planned to-
gether in class; flowchart, code, keypunch and
run the assigned program. Both programs must
utilize subscripts.

Objective #11: The student will be able to read a program,
analyze it for errors, and analyze the re-
sults.

Activities:

11. Work together on each other's programs to find
errors in logic and syntax.

Objective #12: The student will be aware of the four kinds
of sub-programs.

Activities:

12. Read the appropriate section in available text.

Objective #13: The student will be able to flowchart, write,
and run a program which incorporates any or
all of the previous objectives.

Activities:

13. a. Draw the flowchart and write the program for
the assigned problem. This program need not
be run through the computer.

b. Choose one of the problems suggested by the
teacher or one of your own choice (subject
to approval ) and draw a flowchart, write the
program, run it, and analyze the results.
(See attached sheet for the problems selected
by the students during Fifth Quarter - 1973.)



FLOWCHART

DRAW A FLOWCHART FOR EACH OF THE FOLLOWING:

1. ...to read a number and ascertain whether or not it is
"0". If the number tested is "0", print it; if it is
not "0", print "1". Also print the number tested.

2. .. .to read a number and determine it's absolute value.
Do not use the absolute value funct.!on in the machine.
Print the number and it's absolute value.

HINT: lx 7, o

-A if %4o.

3. ...to find the sum of "N" consecutive integers beginning
with "K".

4. ...to read three numigers, a, bl c, and then determine if
the relationship: a = b2 + c' holds. Print the results.

5. .. .to read a number which is given to 2 decimal places,
round it to the nearest tenth, and print the number and
the result.



CONSTANTS & VARIABLES

1. Write in customary notation the following FORTRAN con-
stants.

a. 2.67E0

c. 4.E+7

b. .12E-3

d. -2.36E1

Write real constants, using E-notation, for:

a. 6.02 x 1023

c. -.003

b. 55

d. -4.5x10-3

3. Which of the following variable names are invalid in
FORTRAN? Circle them.

CRANSTON, CHSE, 2ND, A123, $MONEY, C.ENTS, ALPHABET,

MULPIPLICATION, B3C2, TTTT, JOHN

4. Write 10 integer variable names and 10 real variable names.

INTEGER REAL



FORTRAN EXPRESSIONS

Write the appropriate FORTRAN expression for the given mathe-
matical expressions:

1. A + g

C + D

A + B
C+D

3. A+B D

4. 1A-B) (C-D)
1E(F+G))

5. a+(b+c(a-c+d+b ))
e+c

Evaluate the following using integer arithmetic:

a. J*(K-KK)/(9+0 J = 2

b. J*((K-KK)/(9+0) K = 2

c. (4.1*(K-KK)/9+1.) KK = 7

d. (J*(K-KK))/(9+L) L = -3



FUNCTIONS AND ASSIGNMENT STATEMENTS

Write FORTRAN expressions of the given mathematical expressions:

1. la-bk

2. A - logesin (B-C)

3 . A + Biri

4. 01/7717

Write a FORTRAN statement or statements to accomplish the
following tasks:

1. .Convert the integer found in MARY to the real equivalent
and store the result obtained in the place called GEORGE.

Interchange A and B. (Remember there is a destructive
read-in not read-out.)

3. Reverse the order of a list containing 7 elements.



SUBSCRIPTS

CIRCLE THE VALID EXPRESSIONS

A(7+1), A(7*I+4), A(I+7), A(I*7), A(7), A(J/6)

A(4+7*I), A(I(J)), A(7*I+4,J), A(I,I,I), A(7/I)

A(7,4*J), A(7*I4-4,4,K), A(71I), A(H+5), A(H)



DO-LOOP

IDENTIFY EACH AS VALID OR INVALID:

1. DO 30, I = 1, 10

2. DO 30 I = 1, E, 3

3. DO 30 I = 1, 10

4. DO 42 FIGHT = 4, MARY,

5. DO 30 I = 1, M, 3

6. DO IKE NIXON = KENN, N

7. DO 30 I 0, 10, 2

8. DO 42 IMAGE = 4, MARY, N

9. DO 14 IKE = JEFF, LINCN, NIXON

10. DO 30 I(J) = 1, N

11. DO 40 J = I, N(J),

12. DO 40 I = 0,N



ARITHMETIC IF STATEMENTS

CORRECT THE FOLLOWING STATEMENTS:

1. IF(I=N),4,10,5

2. IF X-0. 4,4,6

3. IF(X+Y-4)5,5,7

4. IF(X+Y*Y),5,2

5. 10 IF(X+Y)5,5,10

6. IF(A*N)5,5,10

X=1.5

10 L=1

GO TO 20

5

7. IF(P-Q+ABS(A*A-B*B))2,2,4

2 T=J

4 IF(P)3,3,2

3 ...



SUGGESTED PROJECTS

1. Write a program that lists the ordered pairs of outcomes
for throwing two dice. Have the computer print the out-
put in a six by six table. Extend the program to give
as the output all sums A + B + C for throwing three dice.

2. Write a program that will find f(x)+g(x), f(x)-g(x),
f(x)*g(x), f(x)/gix), f(x)og(x), g(x)of(x) where
f(x)=2x+6, g(x)=x4-x-6 and where the domain of f and g
is the set of integers such that -5 x 5.

3. Write a program to compute an employee's weekly salary
given the hourly rate, the number of hours worked. Any-
thing over 40 hours is time-and-a-half. Print the em-
ployee's name, rate, hours, wages.

4. Accept as data 2 parameters - amount of customer's bill
and cash payment. Print out the payment and the amount
and then the total change if any. Print a tabulated
list of the change showing the number and kind of each
denomination in change (minimizing the number of bills
and coins.) Assume many sets of data.

5. The length of the sides of a triangle are A, B, and C.
Determine whether the triangle is equilateral (all sides
have the same length), isosceles (2 sides have the same
length), or scalene (no 2 sides have the same length).

6. Write a program for the binomial theorem.

7. Write a program to solve quadratic equations for all
roots real and complex using the quadratic formula.



THE SLIDE RULE
M 100 p. 1

MAJOR OBJECTIVE

THE STUDENT WILL APPLY HIS KNOWLEDGE OF THE PRINCIPLES OF
MATHEMATICS TO THE OPERATION OF THE SLIDE RULE BY COMPLETING
THE FOLLOWING LEVEL TO THE SATISFACTION OF THE TEACHER.

I. The Decimal Point

Objective #1: The student will apply his knowledge of
the principles of decimal notation by
completing the following suggested activ-
ities to the satisfaction of the teacher.

Activities:

The student will be able to:

1. Locate the decimal point by inspection.

2. Eliminate the decimal point in products and quo-
tients.

3. Write a number in scientific notation.

4. Apply the laws of exponents to multiplication and
division.

5. Multiply numbers using scientific notation.

II. The Scales

Objective #2: The student will apply his knowledge of
the scales on a slide rule to performing
the operations of mathematics by complet-
ing the following suggested activities to
the satisfaction of the teacher.

Activities:

The student will be able to:

6. Name the physical parts of the slide rule.

7. Determine the difference between a uniform and non-
uniform scale.

8. Describe the primary and secondary division marks on
the C and D scales.

9. Read the C and D scales for different hairline set-
tings.
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10. Determine the accuracy of the different length
slide rules.

11. Read the L scale.

12. Use the L scale to check the C and D readings.

13. Realize that a slide rule adds and subtracts lengths.

14. Multiply two numbers using the C and D scales.

15. Use either index when multiplying two numbers.

16. Divide two numbers using the C and D scales.

17. Locate the decimal point whether multiplication or
division is performed.

18. Alternate the multiplication and division operations,
regardless of which is chosen as the initial opera-
tion.

19. Realize that it may be impossible at this time to
alternate the division and multiplication operations
on the C and D scale.

20. Identify the CI scale as being identical to the C
scale except that it reads from right to left.

21. Find the reciprocal of a number using the C and CI
scales.

22. Find the reciprocal of a number using the D and DI
scales.

23. Use the CI scale for division.

24. Use the CI scale for multiplication.

25. Identify the important feature of the CI scale as
its treatment of multiplication as division and
vice versa.

26. Use the CI scale to continue division.

27. Use the CI scale to continue multiplication.

28. Use the CI scale to continue a series of operations
when a setting may go off the rule.
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29. Describe the CF, Do F, CIF scales and
are related to C, D, and CI scales.

tell how they

30. Multiply on the folded scales.

31. Shift from the regular to the folded
a combined or continued operation.

scales during

32. Shift from the folded to the regular
a combined or continued operation.

scales during

33. Multiply and divide by 1r

III. Ratio and Proportion

Objective #3: The student will apply his knowledge of
the concepts of the slide rule to solving
problems involving ratio and proportion
by completing the following suggested ac-
tivities to the satisfaction of the teach-
er.

Activities:

The student will be able to:

34. Define a ratio.

35. Define a proportion.

36. Solve a proportion using the C-D (CF-DF) scales.

37. Solve an extended proportion using the C-D (CF-DF)
scales.

IV. Powers and Roots

Objective #4: The student will apply his knowledge of
the slide rule in problems of powers and
roots by completing the following suggest-
ed activities to the satisfaction of the
teacher.

Activities:

The student will be able to:

38. Describe the A and B scales and relate their dif-
ference with the C and D scales.

39. Square a number.



M 100 p. 4

40. Find the square root of a number between 1 and 100.

41. Find the square root of a whole number greater than
100 or any number greater than 1.

42. Find the square root of any number less than 1.

43. Find the square root of a number using the powers
of ten method.

44. Describe the K scale with its three sections.

45. Cube a number using the K scale.

46. Find the cube root of a number between 1 and 1000.

47. State the general procedure for finding cube roots.

48. Find the cube root of any number greater than 1 by
using the power of ten method.

49. Find the cube root of any number less than 1 by us-
ing the power of ten method.

50. Find the 3/2 root of any number.

51. Find the 2/3 root of any number.

52. Divide a number by the square root of another num-
ber using the C, D, A, and B scales.

53. Multiply a number by the square root of another num-
ber using the C, D, A, and B scales.

54. Multiply any number by the square of another number.

55. Divide any number by the square of another number.

56. Find the area of a circle using the A and B scales.

57. .Multiply a number by the square root of another num-
ber using the A and B scales.

58. Divide a number by the square root of another num-
ber using the A and B scales.

59. Multiply or divide expressions with square roots.

60. Multiply or divide expressions with square roots and
squares.
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61. Find the product or quotient of numbers involving
squares, square roots or combinations of any num-
ber.

V. The Trigonometric Functions

Objective #5: The student will apply his knowledge of
the slide rule in problems involving
trigonometric functions by completing the
following suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:

62. State and identify the six basic trig functions and
their reciprocal relations. (sin X, cos x, tan x,
csc x, cot x, and sec x)

sin X = l/csc x

cos x = 1/sec x

tan x = 1/cot x

63. Identify the complementary relations.

(cos x = sin (90-X) )

(cot x = tan (90 -x) )

(csc x = sec (90-X) )

64. Find the sin of X, where X is in degree measure.

65. Place the decimal point when using the S and ST
scales.

66. Find the cos of X, when X is in degree measure.

67. Place the decimal point when finding the cosine on
the S and ST scales.

68. Find the tan of X when X is a measure less than
45°.

69. Find the tan of X when X is greater than 45°.

70. Place the decimal point for the tan of X for any
value of X.
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71. Find the cotangent of X.

72. Find the secant of X.

73. Find the cosecant of X.

74. Multiply a number by any of the six basic trig
functions.

p. 6

75. Divide a number by any of the six trig functions.

76. Describe the relation between degree measure and
radian measure.

77. Convert from degree measure to radian measure and
vice versa using the ST scale.



INTRODUCTION TO BASIC COLLEGE MATHEMATICS

M 101 p. 1

MAJOR OBJECTIVE

THE STUDFNT WILL APPLY HIS KNOWLEDGE OF THE PRINCIPLES OF MATHEMATICS
IN AN INTRODUCTORY COLLEGE MATHEMATICS COURSE BY COMPLETING THE
FOLLOWING LEVEL TO THE SATISFACTION OF THE TEACHER.

I. Sets, Relations, and Functions

Objective #1: The student will increase his comprehension of
sets, relations, and functions by completing the
following suggested activities to the satisfaction
of the teacher.

Activities:

The student will be able to:

1. Define a set as any well-defined collection of objects.

2. Read the notation of 1E A as "a belongs to A" or "a is an
element of A."

3. Distinguish between finite and infinite sets.

4. Provide examples of finite and infinite sets.

5. Describe a set by the tabulation method.

6. Describe a set by the defining-property method.

7. Recognize a mapping of a set A "into" a set B as a matching
procedure that assigns to each element" a E A" a unique element
"b (F B "

8. Read the notation a ..) a' as "a maps into al."

9. Define the set A as the domain of the mapping, the set B as
the codomain of the mapping, and the set of images as the
range of the mapping.

10. Recognize a mapping of a set A "onto" a set B as one in which
the range is equal to the codomain.

11. Determine the cardinal number of a set.

12. Determine two sets A and B as being equal when each element
of A is an element of B and each element of B is an element of A.
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13. Recognize B as a subset of A if and only if each
element of B is an element of A.

14. List the subsets of a given set.

15. Define a set B as a proper subset of set A if and
only if B is a subset of A and at least one ele-
ment of A is not an element of B.

16. Define the universe (U) as the complete set or
largest set for a particular discussion.

17. Find the solution set for a given set selector.

18. Define the intersection of A and B, written A.)B,
as the set of elements common to both A and B.

19. Define the union of A and B, written V:B, as the
set of elements in A or R, or in both.

20. Construct Venn Diagrams for various situations.

21. Define the null set or empty set as the set which
contains no elements.

22. Recognize disjoint (mutually exclusive) sets as two
sets having an empty intersection.

23. Define and identify denumerable sets.

24. Identify a conjunction as a compound sentence using
the connective "and".

25. Identify a disjunction as a compound sentence using
the connective "or".

26. Identify a negation as a sentence involving "not".

27. Construct truth tables for:

a. conjunction,

b. disjunction, and

c. negation.

28. Construct truth tables for sentences involving com-
binations of conjunctions, disjunctions, and nega-
tions.
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29. Identify an implication as a sentence of the form
"if p then q."

30. Construct the converse, inverse, and contropositive
of a given implication.

31. Use the universal quantifier in writing open sen-
tences.

32. Use the existential quantifier in writing open sen-
tences.

II. Real Numbers and Conditions

Objective #2: The student will apply his knowledge of
the properties of real numbers by com-
pleting the following suggested activ-
ities to the satisfaction of the teacher.

Activities:

The student will be able to:

33. Investigate number systems as to the following
properties:

a. Closure,

b. Commutativity,

c. Associativity, and

d. Distributive Principle

34. Establish relationships between the various number
systems.

35. Establish a one-to-one correspondence between the
real numbers and the points of a coordinate line.

36. Summarize the properties of the Real Number system.

37. Prove certain theorems concerning real numbers.

38. Perform the prime factorization of polynomials.

39. Explore the concept of order as related to a number
line.

40. Distinguish between the inclusive and exclusive "or."
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41. Solve algebraic inequalities.

42. Apply the concept of absolute value.

43. Graph sentences involving absolute value.

44. Investigate the concept of Mathematical Induction.

45. Apply Mathematical Induction to proofs.

46. Identify a field and provide examples.

47. Distinguish between upper bounds and lower bounds.

48. Explore the Completeness Property as related to the set
of real numbers.

49. Identify non-denumerable sets.

III. Ordered Pairs, Cartesian Product and Relations

Objective #3: The student will increase his comprehension
of a Cartesian co-ordinate plane by completing
the following suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:

50. Write ordered pairs.

51. Graph ordered pairs on a coordinate plane.

52. Form a Cartesian Product.

53. Define a relation as any non-empty set of ordered pairs.

54. Redefine the domain of a relation as the set of all first
components of the ordered pairs in the ordered pairs in the
relation.

55. Redefine the range of a relation as the set of all second
components of the ordered pairs in the relation.

56. Identify an equivalence relation as a relation which exhibits

the following properties:

a) Reflexive,

b) Symmetric, and

c) Transitive.



M 101 p. 5

57. Provide examples of relations which may be classified as
equivalence relations.

58. Identify pairs of complementary relations.

59. Construct the inverse of a relation.

IV. Relations and Functions

Objective #4: The student will apply his knowledge of the prin-
ciples of relations and functions to graphing by
completing the following suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:

60. Graph examples of relations on a coordinate plane.

61. Graph inequalities in two variables.

62. Graph relations involving compound conditions.

63. Define a function as a relation in which for each element
in the domain there is a unique element in the range.

64. Use functional notation to evaluate a function at a particular
value of X.

65. Identify a neighborhood or a deleted neighborhood of X.

66. Apply the operations of union and intersection to relations
and functions.

67. Perform the operations of addition, subtraction, multiplication,
and division with functions.

68. Determine the inverse of a function.

69. Perform the composition of two functions.

V. Numerals and Numeration

Objective #5: The student will apply his knowledge of the properties
and operations of the real number system by completing
the following suggested activities to the satisfaction

of the teacher.
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Activities:

The student will be able to:

70. Distinguish between numeral and number.

71. Investigate numbers in the Roman system of numeration.

72. Investigate numbers in the Egyptian system of numeration.

73. Represent numbers in the decimal system of numeration.

74. Write expanded numerals in the decimal system of numeration.

75. Represent numbers in non-decimal systems of numeration
systems.

76. Perform operations of addition, subtraction, multiplication,
and division in non-decimal numeration systems.

77. Represent fractions in non-decimal numeration systems.

78. Define a natural number.

79. Perform operations of addition and multiplication
involving natural numbers.

80. Perform operations of subtraction and division of natural
numbers when a result exists.

81. Determine the property of closure when it exists for an
operation on the set of naturals.

82. Demonstrate the commutative laws for addition and multiplica-
tion for naturals.

83. Demonstrate the distributive law for multiplication over
addition for naturals.

84. Demonstrate the associative laws for addition and multi-
plication for naturals.

85. Demonstrate that the addition algorithm depends on the com-
mutative and associative laws for addition.
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86. Demonstrate that the multiplication algorithm depends on
the distributive law of multiplication over addition.

87. Identify prime numbers.

88. Factor any composite number into a product of primes.

89. Find the least common multiple for two or more natural
numbers.

90. Find the greatest common factor for two or more natural
numbers.

91. Identify even natural numbers.

92. Identify odd natural numbers.

93. Find figurate numbers including:

a) oblong,

b) rectangular,

c) triangular,

d) square, and

e) cube numbers.

94. Determine divisibility by the numbers 3, 4, 5, 6, 8, 9, and 10.

95. Check the operation of addition by casting out nines.

96. Demonstrate division algorithm.

VI. Mathematical Systems

Objective #6: The student will apply his knowledge of the prin-
ciples of the real number system to any mathematical system
by completing the following suggested activities to
the satisfaction of the teacher.

Activities:

The student will be able to:

97. Examine and construct mathematical systems other than natural
numbers, including

a) clock arithmetic
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b. modular arithmetics, and

c. mathematical systems without numbers.

98. Determine operational identity for a set.

99. Determine operational inverses for a set.

100. Determine commutative property for a set and opera-
tion.

101. Determine an associative property for a set and
operation.

102. Determine that a set and an operation defined on a
set form a group or an abelian group.

103. Determine a subgroup.

104. Determine a distributive law for a set and two oper-
ations defined on the set.

105. Determine that a set and two operations defined on
the set form a field.

106. Determine that a set and two operations defined on
the set form a ring.

VII. Mathematical Reasoning and Creativity

Objective #7: The student will be able to analyze mathe-
matical data for proofs by completing the
following suggested activities to the sat-
isfaction of the teacher.

Activities:

The student will be able to:

107. Arrive at a conclusion inductively through examining
certain samples.

108. Arrive at a conclusion through deductive reasoning.

109. Perform proofs in a mathematical system.

110.. Use diagrams to illustrate correct reasoning.

111. Establish the validity of a f.tatement.
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112. Distinguish between a statement and a sentence.

113. Use variables, constants, and symbols in sentences.

114. Identify a replacement set.

115. Identify a solution set as a subset of some replacement set.

116. Express sets using set notation.

117. Identify set notation.

118. Represent complements of set relations symbolically, including:

a) intersection,

b) subset (proper or improper),

c) union, and

d) complement.

119. Represent the following set relations using diagrams:

a) subset,

b) intersection,

c) union, and

d) complement.

120. Determine universal sets.

121. Determine equality for sets.

122. Determine the cardinal numbers of sets.

123. Determine a one-to-one correspondence.

124. Differentiate between sets of numbers.

125. Determine truth value for compound statements, specifically:

a) the conjunction,

:..)) the disjunction,

c) the conditional, and

d) the biconditional.
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126. Form the converse, inverse, and contrapositive of a given
implication.

127. Form the negation of a given statement.

128. Determine truth value for compound sentences using more than
one connective.

129. Prove a compound sentence is a tautology by a truth table.

130. Form negations of compound sentences.

131. Write a definition.

132. Structure a statement using a quantifier (universal or
existential) and a sentence.

133. Structure a statement using more than one quantifier.

134. Form the negation of quantified statements.

135. Use sentences to describe sets.

136. List the characteristics of Boolean Algebras.

137. Use rules of inference to arrive at desired conclusions
including:

a) substitution,

b) modus ponens,

c) tautologies, and

d) rule of conditional proof.

138. Test the validity of an argument.

139. Investigate properties of groups.

140. Investigate properties of fields.

141. Investigate properties of rings.

142. Write an informal proof.

143. Use mathematical induction to form a conclusion.
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MAJOR OBJECTIVE

THE STUDENT WILL APPLY HIS KNOWLEDGE OF ALGEBRAIC PRINCIPLES
BY COMPLETING THE FOLLOWING LEVEL TO THE SATISFACTION OF THE
TEACHER.

1. Algebraic Expressions

Objective #1: The student will apply his knowledge of
algebraic expressions by completing the
following suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:

1. Identify a given numeral as natural, whole, ration-
al, or irrational.

2. Simplify a given numerical phrase using properties
of numbers.

3. Describe the structure of the real number system.

4. Express a given periodic decimal as a rational num-
ber.

5. Find the solution set of a linear equation.

6. Recognize equivalent equations.

7. Arrive at an equivalent equation from a given lineer
equation to find the solution set by transforma-

tion.

8. Find the distance between two points from the co-
ordinates of the points.

9. Derive the distance formula.

10. Compute expressions involving positive integral ex-
ponents.

11. Compute expressions involving negative integral ex-
ponents.

12. Compute expression involving rational exponents.

13. Relate fractional exponents and radicals.
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14. Express a radical in simplest form.

15. Perform the operations of addition, multiplication,
division, and subtraction with radicals.

16. Simplify expressions involving rational exponents.

17. Factor algebraic expressions such as:

a. common monomial factoring,

b. common binomial factoring,

c. difference between 2 perfect squares,

d. perfect trinomial square,

e. general trinomial, and

f. an + bn.

18. Perform operations involving fractions.

19. Simplify algebraic fractions.

20. Add and subtract algebraic fractions.

21. Simplify complex fractions.

22. Solve fractional equations in one variable.

II. Quadratic Equations

Objective #2: The student will apply his knowledge of
algebraic principles to quadratic equa-
tions by completing the following sug-
gested activities to the satisfaction
of the teacher.

Activities:

The student will be able to:

23. Solve a quadratic equation using the factoring meth-
od.

24. Solve a quadratic equation by completing the square.

25. Solve a quadratic equation using the quadratic
formula.
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26. Graph a quadratic equation.

27. Determine the nature of the roots of a quadratic
equation by observing the discriminant.

28. Relate the sum and product of the roots to a quad-
ratic equation in standard form.

29. Find the quadratic equation given the roots of a

quadratic equation.

III. Logarithms

Objective #3: The student will apply his knowledge of
logarithms to the appropriate mathemat-
ical operations by completing the fol-
lowing suggested activities to the sat-
isfaction of the teacher.

Activities:

The student will be able to:

30. Express a logarithmic expression as an exponential
expression.

31. Apply exponential laws to properties of logarithms.

32. Apply properties of logarithms to any base.

33. Solve equations involving logarithms.

34. Explain the development of the common logarithms.

35. Use a table of mantissas to find the common logar-
ithm of a real number.

36. Use a table of mantissas to find antilogarithm.

37. Use the nettas of linear interpolation to approxi-
mate mantissas and antilogarithms not found in a
table.

38. Use common logarithms to perform the operations of
multiplication, division, raising to powers and ex-
tracting roots.

39. Solve exponential equations using common logarithms.
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IV. Mathematical Sequences

Objective #4: The student will apply his knowledge of
mathematical sequences to problem solv-
ing by completing the following suggest-
ed activities to the satisfaction of the
teacher.

Activities:

The student will be able to:

40. Identify an arithmetic sequence of numbers.

41. Find the nth term of an arithmetic series.

42. Find the sum of the first n terms in an arithmetic
series.

43. Insert arithmetic means between two extremes.

44. Identify a geometric sequence of numbers.

45. Find the nth term of a geometric series.

46. Find the sum of the first n terms of a geometric
series.

47. Insert geometric means between two extremes.

V. Statistics and Probability

Objective #5: The student will apply his knowledge of
statistics and probability to problem
solving situations by completing the
following suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:

48. Identify permutations.

49. Solve problems involving permutations.

50. Identify combinations.

51. Solve problems involving combinations.

52. Find the probability an event will occur.



M 102 p. 5

53. Find the probability an event will not occur.

54. Find the probability two or more events will occur.

55. Identify mutually exclusive events.

VI. Theory of Equations

Objective #6: The student will apply the theory of equa-
tions to solving problems by completing
the following suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:

56. Identify systems of equations in two or three vari-
ables.

57. Classify systems as linear-linear, linear-quadratic
or quadratic-quadratic systems.

58. Find solution sets for systems of equations using
the multiplication-addition method or the substitu-
tion method

59. Solve systems of equations graphically.

60. Solve systems of inequalities algebraically.

61. Solve systems of inequalities graphically.

62. Solve systems of equations using determinants.

63. Use synthetic division to divide a polynomial by a
binomial.

64. Use synthetic division to factor a polynomial.

65. Use the Factor Theorem to factor a polynomial.

66. Use the remainder Theorem to divide a polynomial by
a binomial.

67. Graph equations of a higher than second degree.

VII. Curve Sketching

Objective #7: The student will apply his knowledge of
geometric interpretation to an algebraic



M 102 p. 6

situation by completing the following
suggested activities to the satisfac-
tion of the teacher.

Activities:

The student will be able to:

68. Graph a linear equation by the slope-intercept
method.

69. Graph a linear equation by using the x and y-inter-
cept method.

70. Find the y-intercept and x-intercept of a graph.

71. Graph a parabola.

72. Determine the axis of symmetry of a parabola.

73. Determine the translation of axis of a parabola.

74. Find the maximum or minimum points of a parabola.

75. Solve verbal problems involving maximum and minimum
points of a parabola.

76. Graph a circle.

77. Determine the Translation of Axis for a circle.

78. Graph an ellipse.

79. Determine the translation of axis of an ellipse.

80. Graph a Hyperbola.

81. Determine the translation of axis of a hyperbola.

82. Graph an exponential function.

83. Graph a linear inequality.

84. Graph the intersection and union of linedr inequal-
ities.

85. Graph inequalities of the four conics.

86. Determine the discontinuity of a function.
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MhJOR OBJECT WEir.

THE STUDENT WILL APPLY HIS KNOWLEDGE OF THE PRINCIPLES OF
GEOMETRY BY COMPLETING THE FOLLOWING LEVEL TO THE SATIS-
FACTION OF THE TEACHER.

I. Triangles and Quadrilaterals

Objective #1: The student will apply his knowledge of
the properties of triangles and quadri-
laterals to theorems by completing the
following suggested activities to the satisfaction
of the teacher.

Activities:

The student will be able to:

1. Define basic terms which are used in the study of
geometry, such as: midpoint, angle bisector, per-
pendicular, right angle, acute, adjacent angles,
vertical angles, complementary angles, and supple-
mentary angles.

2. Classify triangles by aides.

3. Classify triangles by angles.

4. Define and apply lines and segments associated with
triangles, such as altitude, median, and perpendic-
ular bisector.

5. Solve numerical problems involving angles.

6. Define axiom and postulate and know the important
axioms and postulates related to segments and angles.

7. Know the definition of theorem and know those theo-
rems which apply to vertical supplementary, and
complementary angles.

8. Select the hypothesis (given) and conclusion (to
prove) from a geomelric statement.

9. Write the converse of a theorem.

10. Apply those theorems concerned with isosceles tri-
angles.

11. Apply those theorems concerned with parallel lines.



M 103 p. 2

12. Apply those theorems concerned with proving trian-
gles congruent.

13. Learn the definitions and properties of the various
types of quadrilaterals.

14. Apply the concept of distance.

15. Know and prove when a quadrilateral is a parallelo-
gram, rectangle, square, or rhombus.

16. Identify the properties of all the quadrilaterals.

17. Know those theorems concerning distance with per-
pendicular lines and bisectors.

18. Know those theorems which prove lines are parallel.

19. Know and apply those theorems and corollaries which
concern the measures of the angles of a triangle or
quadrilateral.

20. Apply those theorems and definitions which concern
the exterior angles of a triangle.

21. Find the measure of an interior or exterior angle
of a regular polygram.

II. Circles

Objective #2: The student will apply his knowledge of
theorems concerning circles by completing
the following suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:

22. Identify and name the various parts of a circle and
segments or lines associated with one or more cir-
cles.

23. Understand the relationships between central angles
and arcs.

24. Explain the difference between the length of an arc
and the measure of an arc.

25. Distinguish between inscribed and circumscribed
polygrams.
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26. Apply the theorems and corollaries concerning in-
scribed angles of a circle.

27. Use the term secant ray and tangent ray in rela-
tions to describing the positions of angles to
circles.

28. Apply those theorems concerning chords, secants,
and tangents.

III. Ratio and Proportions: Similar Triangles

Objective #3: The student will apply his knowledge of
ratios and proportions to similar tri-
angles by completing the following sug-
gested activities to the satisfaction
of the teacher.

Activities:

The student will be able to:

29. Define ratio and proportion.

30. Identify the properties of a proportion.

31. Know how to prove triangles similar.

32. Apply the relationships between segments of chords,
secant segments, and tangent segments.

33. Apply the relationships between the altitude to the
hypotenuse and the segments of the hypotenuse of a
right triangle.

34. Apply the relationships among the legs and the
hypotenuse of a right triangle.

35. Apply those theorems concerning lines parallel to
one side of a triangle.

36. Apply those theorems concerned with bisecting an
angle of a triangle.

37. Apply those ratios which concern corresponding sides
of similar triangles.

38. Apply those theorems which concern ratios of chords
and their segment, tangent segments and secant seg-
ments.
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39. Understand and apply the Pythogorean Theorem to
triangles, circles, and polygons.

40. Solve quadratic equations which may develop from
these special ratios and theorems.

41. Find the lengths of the sides of a 30-60 right tri-
angle.

IV. Areas of Polygons

Objective #4: The student will apply his knowledge of
the concept of area to various polygons
by completing the following suggested
activities to the satisfaction of the
teacher.

Activities:

The student will be able to:

42. Apply those theorems concerning areas of triangles,
parallelograms, rectangles, and trapezoids.

43. Apply the Pythagorean Theorem to finding the areas
of triangles and quadrilaterals.

44. Apply the special ratios of 30-60 right triangles
to find the areas of triangles and similar poly-
gons.

45. Apply those theorems concerning areas of similar
triangles and similar polygons.

46. Find the area of a regular polygon.

47. Find the sum of interior and exterior angles of
polygons.

48. Apply those theorems concerned with sides, perime-
ters, and areas of similar polygons.

49. Find the circumference and area of a circle.

50. Apply those ratios which concern radius, diameter,
circumferences, and areas of circles.

51. Find the length of arc, area of a sector, and the
area of a segment of a circle.
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V. Inequalities and Locus

Objective #5: The student will apply his knowledge of
the principles of inequalities and locus
to problem solving by completing the fol-
lowing suggested activities to the sat-
isitction of the teacher.

Activities:

The student will be able to:

52. Apply those axioms and theorems concerning equali-
ties and inequalities of triangles.

53. Solve those problems in solving proofs of inequali-
ties and computational problems.

54. Know the meaning of locus.

55. Determine the locus of points concerning circles,
parallel lines, perpendicular and perpendicular bi-
sectors, angle bisectors, and triangles.

56. Know the meaning of intersection of two loci.

57. Determine the intersection of two loci.

58. Use the preparing for the college boards text to
test comprehension of subject matter.
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MAJOR OBJECTIVE

THE STUDENT WILL APPLY HIS K:;nUEDGE OF TI:E PRINCIPLES .07
TRIGONMIETRY BY Ce!IPLETING THE FOLLOWING LEVEL TO THE SAT-
ISFACTION OF THE TEACHER.

I. The Sine and Cosine Functions

Objective #1: The student will apply his knowledne of
the definitions of sine and cosine to
deriving more conlex statements by ccii-
pleting -the followinn suggested activ-
ities to the satisfaction of the teacher.

Activities:

The student will be able to:

1. Define "wrapping function" or "standard map" 7-)
by:

a. describing the procedure for mapping the
positive reels and the negative reals onto
the unit circle.

b. stating the domain and range of the "stan-
dard map."

c. evaluating %(x) where x E (0 t Tr t 3r7 tf-610

d. illustrating that given any point x on the
real number line that x k (21.r) where k t

integers corresnonds to the sane Point on
the unit circle.

2. Locate the point on the circle corresnondinn to x
under the "standard map' where ..rr 31. 5ri. 77-

2m 4T 57 5- 7- 11- 11tVoww,
4 4 4 4 33^*P'"01.7""/^6-"", tr`f-t797-

3. Evaluate 04)0(1140(49 and the symmetric images by
using the'n41-e.-1:

In the same circle, eaual chords have eaual
area.

4. Define sine and cosine functions soecifying domain
and range.

5. Evaluate the s'ne arc cosine of the special reels
mentioned in -Flo ana 3.
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6. Construct the graph of the sine and cosine curve by
using the unit circle and justify why both curves
must be continuous and periodic.

7. Describe the behavior of sine x and cosine x over
given intervals.

8. Find the sin x, given the cos x where x is not a
special real.

9. Derive the following reduction formulas:

sin ('; ± cos r

sin , cos

sin ;-4 cos

by a. using the symmetries of the unit circle,

b. graphing using equations of translations
and solve related problems.

10. Derive sin (21. -x) = cos x and cos (7. -x) = sin x by
using: In the same circle, equal chords have equal
areas.

11. Derive the reduction formulas

sin [(2n + 1) +x]
where n nonegativc in-

cos [(2n + 1) +x] tegers

by a. using symmetries to -x on unit circle,

b. graphing using equations of translations.

and solve related problems.

12. Derive the following formulas:

cos ( xl -x2)

cos ( xl + x2)

sin ( xl x2)

sin 2x

cos 2x

;sin 1/2 x 1

!cos 1/2 x
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and solve related problems.

13. Graph on real plane

y = a sin (bx + e) + d = a sin bx'

y = a cos (bx + + de ..y' = a cos bx'

by using translation of axis.

14. Write an equation of a sinusoidal curve given am-
plitude, period and phase shift.

15. Graph the sum of two sinusoidal curves by ordinate
addition.

II. The Tangent, Cotangent, Secant, and Cosecant Functions

Objective #2: The student will apply his knowledge of
all six trigonometric functions to deri-
vations and problem solving by completing
the following suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:

16. Define the tangent, cotangent, secant, and cosecant
functions specifying domain and range.

17. Evaluate the circular functions of the special reals
mentioned in #1 and #3.

18. Determine all circular functions from one given cir-
cular function.

19. Graph over the real plane x. ..bf(x) where f(x) e
itan, cot, sec, csc':

20. Derive the following reduction formulas:

f [( 2n + 1 ) + x] n E I

2

where f= {tan, cot,
f [n =2 x] nc: even I sec, csc3

by

a. using definition of functions and symme-
tries of unit circle.

b. graphing using equations of translations
and solve related problems.
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21. Derive the following formula and solve related
problems:

tan 2(x1 + x2)

tan 2x

tan 1 x

2

22. Define the converse of each of the circular func-
tions specifying the domain and range and graph of
each of the relations.

23. Explain why: a. it is necessary to: restrict the
domain of circular functions for the existence of
inverses. b. the particular domain are selected.

24. Define and graph the inverses of the circular func-
tions.

25. Derive the following formulas and apply them.

sin (Sin "' u) = u cos [Tan-1 u] =1/777

.1cos (Cos'' u) = u tan [Sin u] =

sin (Cos-I u) =1(7757 tan [Cos-' u] =
4..

cos [Sin-t u] Cot 'u=Tan-' ( il)

sin [Tan .3 (4] -1/777;

64 where Li), 0

Sec"' u=Cos -I (1.1; )
where w o

III. Angles and Arcs

Objective #3: The student will apply his knowledge of
trigonometric functions to situations in-
volving anales and arcs by completing the
following suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:
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26. Solve for a particular or a general solution of an
open sentence that may require a substitution of
any previously proven identity.

27. Derive and apply the sum and product formulas from
the sum and difference formulas of the sine and co-
sine.

28. Distinguish between the geometric and trigonometric
definition of an angle.

29. On the coordinate plane, recognize angles in stan-
dard position, coterminal angles, positive and neg-
ative angles.

30. Distinguish between the circular functions and the
trigonometric functions.

31. Illustrate the correspondence from the coordinates
of points x on the real number line to points P on
the unit circle to

P
angles 4:A0P in standard

position.
A

(111?
32. Illustrate why it is natural to define sinALAOP to

be the ordinate of P and cos< AOP to be the abscissa
of P.

33. Draw a diagram of angles in standard position in the
unit circle and find the sine and cosine of the an-
gles which correspond to the special reals.

34. Determine the sine and cosine of the angle in stan-
dard position given the coordinates of a point on
the terminal side using similar triangles and the
unit circle.

35. Prove that, if (a,b) are the coordinates of a point
on the terminal side of an angle in standard posi-
tion then

sin4A0P =
a2 + b2 # 0 a2 + b2

cosz AOP =
a2+ b2

36. Determine the formulas for the remaining functions
by using the results in #35.

37. Demonstrate the isomorphism between the Circular
Functions and the Trigonometric Functions by show-
ing that:



M 104

a. Definitions Correspond

Circular

Real number on unit
circle

Primary Real Number

Domain set of reals

b. Operations are Pre-
served

p. 6

Trigonometric

Angle in stan-
dard position

Primary Angle

Domain set of
angles

38. Demonstrate how angle measure is related to circu-
lar arc measure by using the real number line and
the unit circle to find the units are on circle C.

Units are on C = 2 where h = units con-
h tained in the circle.

39. Define the following units of angle measure: de-
gree, radian, centangle.

40. Show that the relationship between w, the degree
measure of an angle and y the radian measure of
that angle is expressed by:

TI
180

=1.
w

41. Use the proportion from #40 to convert from degree
measure to radian measure and vice versa.

42. State the length of an arc intercepted by a given
central angle and state the measure of the central
angle intercepted by an arc with a given length.

43. Use a table of values of trigonometric functions to
find:

a. the value of trigonometric functions

b. angles from a given numerical value of a
trigonometric function of some angle.

44. Solve word problems that require construction of
right triangles and computations with trigonometric
functions.
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45. Use the distance formula to derive the Law of Co-
sines and apply the Law of Cosines in solving prob-
lems.

46. Derive and find the area of a triangle given two
sides and the included angle of a triangle.

47. Derive the Law of Sines and use this law to solve
related problems.

48. Express complex numbers in polar or trigonometric
form.

49. Perform the operations of addition, subtraction,
multiplication, and division of complex numbers in
polar form.

50. Solve equations using De Moivre's Theorem.

444 . .46
4,



ADVANCED ALGEBRA AND TRIGONOMETRY II
M 105 p. 1

MAJOR OBJECTIVE

THE STUDENT WILL APPLY HIS KNOWLEDGE OF ALGEBRAIC PRINCIPLES
BY COMPLETING THE FOLLOWING LEVEL TO THE SATISFACTION OF THE
TEACHER.

I. Mathematical Statements

Objective #1: The student will apply his knowledge of
the principles of logic by completing the
following suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:

1. Distinguish between a sentence and a statement.

2. Define variable, replacement set, and open sentence.

3. Translate simple mathematical sentences using the
universal and existential quantifiers.

4. Assign truth values to open sentences.

5. Write generalizations symbolically - using quanti-
fiers, open sentences, and at most four variables -

when given a set of statements.

6. Assign truth values to each of the following state-
ments:

Dv q

P A cl

7. Assign truth values to composite statements using
the basic truth tables given in #6 and at most four
variables.

8. Negate simple, composite, and quantified statements
such as:

(P) ( )

p q ) {P)]

( p A q ) py (p)]
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9. Identify logically valid statements, logically
equivalent statements and contradictory statements
by constructing truth tables.

10. Identify valid statements by showing that the con-
clusion logically follows from the premises and
recognize certain valid and invalid forms.

11. Write the conditional in the following forms:

If p then q q is a necessary condition
for p

p is a sufficient condition
for q

p only if q

12. Write the variants of the conditional: the converse,
inverse, and contranositive.

p q p--pq p-sq p q p q p
valid: q inv alid: a___ a____ tIL___

q 4 P p P r q
13. Write the biconUitional in the following forms:

If p then q and if q then p

p if and only if q

p is a necessary and sufficient condition for a

14. Recognize the difference between proof by contra-
diction (p-,q),-.p.:q and the indirect

15. Illustrate by example how advertisers and propagan-
dists make use of logical equivalence and invalid
inference patterns.

16. Recognize examples of reflexive, symmetric, and
transitive properties.

17. Define equivalence relation and recognize examples
equivalence relations.

18. Use the elements of logic in mathematical proofs:

(x=y)--./(x+7 = y+z)

(x=Y)--;.(x-z = y-z)

(x=y) = yz)

[(z#0) Al 6(=Y)] *(x = X)
(z z)
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E(x=y) A (Z=w)]* ,(x+z = y+w)

[(x=y) A (z=w)]- (xz = yw)

II. Real Number Properties

Objective #2: The student will increase his comprehen-
sion of the real number system by com-
pleting the following suggested activ-
ities to the satisfaction of the teacher.

Activities:

The student will be able to:

19. Define binary operation and recognize rules of com-
bination defined over subsets of the reals which are
binary operations.

20. Recognize examples of the following properties; and
given an example over a subset of the reals, recog-
nize whether the following properties hold for addi-
tion and multiplication:

a. Closure

b. Associative

c. Existence of Unique Identity Elements

d. Existence of Unique Inverse for Each Ele-
ment

21. Demonstrate the properties of closure, associativ-
ity, identity, and inverse for modular arithmetic
over multiplication and addition..

22. Demonstrate and describe the relation of "primeness"
of module to the existence of a multiplicative and
additive inverse.

23. Define a group and recognize whether a set defined
over an operation is a group.

24. Recognize examples of commutative property and wheth-
er this property holds for the operations of multi-
plication and addition.

25. Define Abelian (Commutative) Group and recognize
whether a set defined over an operation is an Abel-
ian Group.
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III. Proofs

Objective #3: The student will increase his ability to
analyze given information to develop math-
ematical proofs by completing the follow-
ing suggested activities to the satisfac-
tion of the teacher.

Activities:

The student will be able to:

26. Write the proofs of the following statements:

,2 Z LA) 7 4 z y vd

Cvj 4:14 x y
11 r

27. Recognize examples of the distributive property of
multiplication over addition and whether it holds
for subsets of the reals.

28. Define field and recognize whether a set defined
over the operation of addition and multiplication
is a field.

29. Write the axiom, theorem, or definition justifying
steps in proofs of properties of real numbers.

30. Write formal proofs of the following statements:

(a =.b)*(a + e = b + c) (a = b)-0(as =
be)

[(a = b),1 (c = + e = b + d)
(a = bA =

(b + e) = ( -c) = b
[

d)]*(a)
(e

c = bd)

(a + b = 0)--IP(b = -a) (be)1 = b if
e

-(a + b) = (-a) + (-b) e # 0

a "0 = 0 a = 0

(-a) (b) = -ab

(x # b = = a+(-b) )

1 = 1 . 1

ab a b

a(-1) = (-1)
a = -a

(-a) (-b) =
-ab
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xb = a---( =
a . 1 (b#0)

b

31. Write formal proofs of theorems showing the rela-
tion between addition and subtraction, and the rela-
tion between multiplication and division.

32. Apply the properties of a field, theorems on addi-
tion, multiplication, subtraction, and division to
evaluating expressions.

33. Write formal proofs of the following statements:

[(x,Y)4 (y z)]...(x,z) [(x.4) /1 (yeZ)]-#.(X z)

(x)y) -+[(x + z) > (y + z)] (xz4)-*[(x + z) .z(y +
)]

[(Xy) A (zE R+)].+XZ)yZ
[(X4.,y)A (z E R+)]- xuyz

[(x7y) A (zE 11")]..xzcyz
[(xey)A (zE R-)].-0.xz>yz

34. Establish the density of the real numbers by find-
ing a real number between any two real numbers.

35. Define completeness and a Complete Ordered Field.
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MAJOR OBJECTIVE

THE STUDENT WILL INCREASE IN HIS ABILITY TO ANALYZE THE PROP-
ERTIES OF THE REAL NUMBER SYSTEM BY COMPLETING THE FOLLOWING
LEVEL TO THE SATISFACTION OF THE TEACHER.

I. Rational Expressions

Objective #1: The student will increase his ability to
analyze the rational number concepts to
develop proofs by completing the following
suggested activities to the satisfaction
of the teacher.

Activities:

The student will be able to:

1. Define and identify polynomials.

2. Perform basic operations of addition, subtraction,
multiplication, and division of polynomials by us-
ing the laws of the field.

3. Use the Unique Factorization Theorem for Polynomials
to completely factor polynomials which may be in the
following forms:

a. ix + zy = z(x + y) e. acx2 + (ad + bc)
x + bd = (ax +b)

b. x2 + 2xy + y2 = (x y)2 (cx +d)

C. x2 2xy y2 = (x y)2 f. ax + ay + bx + by =
(a + b)(x + y)

d. x2 - y2 = (x + y)(x y)
g. x3 y3 = (x + y)

(x2 -xy Y2)

h. x3 - y3 = (x - y)
(x2 + xy + y2)

4. Use the Factor Theorem and the Remainder Theorem to
factor polynomials not in any of the above forms.

5. Define and identify rational expressions.

6. Perform basic operations of addition, subtraction,
multiplication, and division with rational expo-
nents.
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7. Define zero exponents and negative exponents as
follows:

Af(srilt
If a If 0, a0 r. 1.

If a # 0, a-n = 1 1 = aN where n Reals+
an and a-n

8. Define simplest form of rational expressions to
mean no zero and no negative exponents.

9. Write formal proofs of: 314'44*:t7 6.4

a. x1 ,= z

b. ,biv) is
)

C. (x
Li

Oh

d.
4.

t

e. 2

10. Define fractional exponents as aq =

II. Irrational Expressions

Objective #2: The student will increase his ability to
analyze the irrational number concepts to
develop proofs by completing the follow-
ing suggested activities to the satisfac-
tion of the teacher.

Activities:

The student will be able to:

11. Define simplest form of Irrational expression to
mean no fractional exponents and no fractions as
radicands and no radicals in the denominator.

12. Write formal proofs of the following: Iph,

a.

b.

C.

d.

`A.

r
.

. z

es( 'II" 4

s

Z

. ltb.

't 1 1,1 P.11?
; ; k 06, ".

.{.:.

rz 74--
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13. Perform basic operations of addition, subtraction,
multiplication, and division with Irrational ex-
pressions.

14. Use the properties of the Field to solve first de-
gree equations in one variable.

15. Use properties of Ordered Field to solve inequali-
ties in one variable.

16. Solve equations and inequalities in one variable
involving absolute value.

17. Write formal proofs of the following:

a lg. E lee,11; 1,;; y 0,:,-4 /4-( 2:

b . we) s.1
?: I 4

C I x r. ; 1 311

e: t 4'

e
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MAJOR OBJECTIVE

THE STUDENT WILL APPLY HIS KNOWLEDGE OF THE PRINCIPLES OF
THE REAL NUMBER SYSTEM BY COMPLETING THE FOLLOWING LEVEL TO
THE SATISFACTION OF THE TEACHER.

I. Functions

Objective #1: The student will apply his knowledge of
the principles of functions and equations
to finding solution sets by completing
the following suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:

1. Define and write the Cartesian Product of two sets.

2. Define and identify relation, R, from one set to
another set.

3. Define and identify the Domain and Range of a rela-
tion.

4. Define and identify function as Function, F, from
set A to set B is a relation from A to B such that

1. A is the domain of F

2. If (a,b)f F and (z,c) E. F, then b = c.

5. Differentiate between into, onto, and one-to-one
mappings.

6. Use function notation: f = [(x,y)/y = f(x)] where
f(x) is the image of x.

7. Differentiate between an even and an odd function.

8. Relate even and odd functions to symmetry.

9. Define and identify periodic functions as f(x) =
f(x + h).

10. Perform the addition, subtraction, multiplication,
and division of functions.

11. Define and form the composition of functions.
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12. Form the converse of a function and indicate whether
the converse is a function called the inverse.

13. Indicate whether a function is increasing, decreas-
ing, constant, or neither over a particular inter-
val.

14. Define linear function.

15. Define and write the inverse of a linear function.

16. Define and find the zero of a linear function.

17. Graph linear functions using slope, intercepts,
and other points.

18. Graph and write the equation of linear functions
parallel to the given function.

19. Graph and write the equation of a linear function
perpendicular to the given function.

20. Define quadratic function and differentiate between
linear and quadratic functions.

21. Find the solution set of the quadratic function,
f(x) = 0, by factoring, completing the square, and
the quadratic formula.

22. Find the discriminant to identify the type of solu-
tion of a quadratic equation.

23. Relate the sum and product of the roots to the co-
efficients of a quadratic function.

24. Write the equation of a quadratic function using
the sum and product of the roots.

25. Solve quadratic inequalities.

26. Solve irrational equations, checking for extrane-
ous roots.

II. Conic Sections

Objective #2: The student will increase his comprehen-
sion of conic sections by completing the
following suggested activities to the
satisfaction of the teacher.
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Activities:

The student will be able to:

27. Define circle.

28. Define parabola.

29. Define ellipse.

30. Define hyperbola.

31. Derive the equation for the above conic sections
at the origin and translate to the point (h,k).

32. Recognize the properties as they relate to each
conic:

a. vertex

b. axis of symmetry

c. focus

d. latus rectum

e. eccentricity

f. di rectri x

III. Logarithms

Objective #3: The student will increase his knowledge of

logarithms to mathematical operations by
completing the following suggested activ-
ities to the satisfaction of the teacher.

Activities:

The student will be able to:

33. Define the exponential function.

34. Graph the exponential function.

35. Define the logarithmic function as the inverse of
the exponential function.

36. Differentiate between common logarithms and logar-
ithms with other bases.
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37. Use the properties of logarithms to perform mul-
tiplication, division, powers, and roots.

38. Use linear interpolation to gain a greater degree
of accuracy.

IV. Complex Numbers

Objective #4: The student will apply his knowledge of
the principles of a numeration system to
include complex numbers by completing the
following suggested activities to the sat-
isfaction of the teacher.

Activities:

The student will be able to:

39. Define complex numbers as a + bi and (a,b).

40. Recognize and prove the Field Properties for the
set of complex numbers:

a. Identity of addition and multiplication

b. Inverses for addition and multiplication

c. Closure of addition and multiplication

d. Associativity of addition and multiplica-
tion

e. Commutativity for addition and multiplica-
tion

f. Distributive of multiplication over addi-
tion

41. Perform the basic operations cf addition, multipli-
cation, subtraction, and division with complex num-
bers.

42. Simplify complex numbers using the Field Properties
and the conjugate.

43. Graph a complex number.

44. Perform the operations of addition and subtraction
graphically.
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45. Define polynomial function.

46. Define rational function.

47. Use synthetic division to shorten division problems.

48. Utilize the Factor Theorem, Remainder Theorem, and
Synthetic Division to factor higher degree polynomials.

49. Utilize Descartes Rule of Signs to solve higher degree
polynomial functions.

50. Find the complex zero of real polynomials.

51. Graph polynomial functions.

V. Polynomials and Sequences

Objective #5: The student will apply his knowledge of mathematical
reasoning to polynomials and number sequences by
completing the following suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:

52. Define and recognize Arithmetic sequences.

53. Define first term, last term, nth term, and common difference.

54. Derive the formula for find : ng the first term, nth term.
number of terms, or the common difference for an Arithmetic
Sequence.

55. Define and find arithmetic means between any two terms of
a sequence.

56. Define and derive a formula for the sum of an Arithmetic
Series.

57. Define and recognize Geometric Sequences.

58. Define first term, last term, nth term, and common factor.



M 107 p. 6

59. Derive and use the formula for finding the first term, nth
term, number of terms, or common factor.

60. Define and find Geometric means between any two terms of a
sequence.

61. Define and derive the formulas for the sum of a finite and
infinite Geometric Series.

62. Use Mathematical Induction as a method of proof.
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MAJOR OBJECTIVE

THE STUDENT WILL APPLY HIS KNOWLEDGE OF TRIGONOMETRY TO
PROOFS AND PROBLEMS BY COMPLETING THE FOLLOWING LEVEL TO
THE SATISFACTION OF THE TEACHER.

I. Functions

Objective #1: The student will apply his knowledge of
trigonometric functions by completing the
following suggested activities to the sat-
isfaction of the teacher.

Activities:

The student will be able to:

1. Define a function as a set of ordered pairs no two
of which have the same first element.

2. Recognize a function from both its equation and its
graph.

3. Differentiate among an "into" function, an "onto"
function, and a "one-to-one" function.

4. Define a radian.

5. Find the radian measure of a central angle of a
circle given its arc length and the radius of the
circle.

6. Convert from radian measure to degree measure and
vice versa.

7. Understand that the wrapping function ( 0 ) maps
the real numbers onto the points of a unit circle.

8. Find the points onto which certain real numbers,
such as 0, -/3, "14, 'r /6, 7112, 11 , 72, etc.
are mapped.

9. Recognize the basic definitions of sin e and cos 0.

10. Find sin 0 and cos 0 for real number values of 0 in
all four quadrants.

11. Identify the definitions of tan 0, ctn 9, sec 9, and
csc 0 in terms of sin 0 and cos 0.

12. Apply the basic relationships that exist among the
six circular functions.
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13. Recognize that the six circular functions are peri-
odic in nature.

14. Describe the behavior of the circular functions over
given intervals.

15. Graph the six circular functions with the following
modifications:

a. Change of amplitude,

b. Change of period,

c. Horizontal translation,

d. Vertical translation,

e. Addition or subtraction of curves, and

f. Combinations of the above.

16. Apply the eight fundamental relationships that exist
among the circular functions in proving identities.

17. Develop techniques which may be employed in the prov-
ing of identities.

18. Apply the various sets of formulas which may be de-
veloped from the basic definitions:

a. Addition formulas,

b. Subtraction formulas,

c. Double-angle formulas,

d. Half-angle formulas, and

e. Sum and difference formulas.

19. Identify the inverse of a function, in particular,
the inverse circular functions.

20. Graph the inverse circular functions and recognize
their ranges of principal values.

21. Evaluate expressions using the principal values of
the inverse circular functions.

22. Solve open sentences involving the circular functions.



M 108 p. 3

II. Complex Numbers and Triangles

Objective #2: The student will apply his knowledge of
the principles of real numbers and trig-
onometry to problems involving complex
numbers and triangles by completing the
following suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:

23. Express complex numbers in polar or trigonometric
form.

24. Perform the operations of addition, subtraction,
multiplication, and division of complex numbers in
polar form.

25. Solve equations using DeMoivre's Theorem.

26. Redefine the circular functions as trigonometric
in terms of the sides of a triangle.

27. Solve for the various parts of a right triangle us-
ing traditional methods and logarithms.

28. Solve for the various parts of an oblique triangle
using the Law of Sines or the Law of Cosines in the
following situations:

a. AAS,

b. SSA (Ambiguous Case),

c. SAS, and

d. SSS.
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MAJOR OBJECTIVE

THE STUDENT WILL INCREASE IN HIS ABILITY TO ANALYZE THE PRIN-
CIPLES OF GEOMETRY BY COMPLETING THE FOLLOWING LEVEL TO THE
SATISFACTION OF THE TEACHER.

I. Points and Lines

Objective #1: The student will increase his ability to
analyze the properties of points and lines
by completing the following suggested ac-
tivities to the satisfaction of the teach-
er.

Activities:

The student will be able to:

1. Set up a coordinate system on a line.

2. Set up a coordinate system on a plane.

3. Compute the distance between two points on a line.

4. Graph the solution set for the following:

a. x a. a (a R),

b. x a (a ( R),

c. lx1 = a (.3E, +R),

d. fx1 .7." a (a E +R),

e. 1x1 a (a t: +R), and

f. a 15: lx1t--:. b (a 4. b, a, bt7 +R).

5. Compute the distance between two points on a plane.

6...4prpriy the distance formula d = 1r7x2 - x1)2 + (y2 -
to various situations which may arise in ana-

lytic geometry.

7. Compute the coordinates of a point which bisects a
given segment.

8. Determine the coordinates of the points which divide
a given segment into n congruent segments.
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9. Identify the slope of a line as the tangent of its
angle of inclination.

10. Compute the slope of a line given two points through
which it passes.

11. Recognize the various forms of the equation of a
straight line:

a. Two-point form,

b. Point-slope form,

c. Slope-intercept form,

d. Intercept form, and

e. Standard form.

12. Write the equation of a straight line in the above
five forms given appropriate information.

13. Apply the fact that the slopes of parallel lines
are equal to problem situations.

14. Apply the fact that the slopes of perpendicular
lines are the negative reciprocals of each other to
problem situations.

15. Find the angle of intersection between two lines.

16. Determine the, angles of a polygon knowing the co-
ordinates of its vertices.

17. Compute the distance from a point to a line.

18. Apply the formula for the distance from a point to
a line to various situations which arise in analytic
geometry.

19. Apply the methods of coordinate geometry to the
proofs of theorems.

20. Apply the methods of coordinate geometry to find-
ing certain loci of points.

II. Conic Sections

Objective #2: The student will increase his ability to
analyze conic sections by completing the
following suggested activities to the
satisfaction of the teacher.
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Activities:

The student will be able to:

21. Recognize that a circle is thr locus of points in a
plane at a given distance from a given point in the
plane.

22. Determine the center and radius of a circle when
its equation is written in the following forms:

a. x2 + y2 = r2, and

b. (x -
h)2 (y k)2 = r2.

23. Write the equation of a circle given various sets
of information.

24. Define the eccentricity of a conic as a positive
number which represents the ratio of the distance
from a point on the conic to a given focal point
to the distance from the same point on the conic
to a given directrix line.

25. Recognize that the parabola is the conic section
with eccentricity e = 1.

26. Graph a parabola when its equation is written in
one of the following forms:

a. x2 = 4py,

b. y2 = 4px,

c. (x - h)2 = 4p(y - k), and

d. (y - k)2 = 4p(x h).

27. Recognize that the ellipse is the conic section
with e

28. Graph an ellipse when its equation is written in
one of the following forms:

a. x + = 1,

a2 b2

b. Y2 + x2 1

a2 b2

c. (x - h)2 + (y - k)2, =

a2 b2

1, and a
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d. (y k13. + (x - h)2 = 1

a2 b2

n. 4

29. Recognize that the hyperbola is the conic section
with e 1.

30. Graph a hyperbola when its equation is written in
one of the following forms:

a. x2 - = 1,

a2 b2

b. y_2._ - x2 = 1,

a2 b2

c. (x - h)2- (y - k)2 = 1, and

a2 b2

d. (y - k)2- (x - h)2 = 1.

a2 b2

31. Write the equations of the parabola, ellipse, and
hyperbola given certain sets of information.

32. Find the coordinates of the points of intersection
of various pairs of conics.

33. Recognize the equations of degenerate conics and
graph these special cases.

34. Recognize that the equation Ax2 + Bxy + Cy2 + Dx +
Ey + F = 0 is the general equation of the second-
degree.

35. Eliminate . the cross-product (xy) term from the above
equation by a rotation of axes.

36. Graph the transformed conic on the new set of ro-
tated axes.

III. Parameters and Coordinates

Objective #3: The student will increase his ability to
analyze equations and the possible co-
ordinate systems of graphing by complet-
ing the following suggested activities to
the satisfaction of the teacher.
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Activities:

37. Recognize that a parameter is a third variable
which relates the independent and dependent vari-
ables, x and y.

38. Graph a curve from its parametric equations.

39. Eliminate the parameter and graph the resulting
Cartesian equation.

40. Determine the equivalency of the parametric and
Cartesian equations.

41. Construct a polar coordinate system.

42. Plot the points (r, 0) on a polar coordinate system.

43. Interchange the polar and Cartesian coordinates of
points.

44. Determine the symmetries of an equation when writ-
ten in polar form.

45. Graph curves in polar form such as the following:

a. Cardioid,

b. Limacon,

c. Lemniscate,

d. Rose Curves,

e. Spiral, and

f. Lituus.

46. Transform an equation from Cartesian to polar form
and vice versa.

47. Realize that some curves are graphed more easily
in Cartesian form and others more easily in polar
form.

48. Compute the distance between two points when their
coordinates are given in polar form.

49. Determine the symmetries of a curve when its equa-
tion is written in Cartesian form.
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50. Find the equations of the horizontal and vertical
asymptotes of rational functions.

51. Graph rational functions with their appropriate
horizontal and vertical asymptotes.



ADVANCED MATHEMATICS, CALCULUS
M 110 o. 1

MAJOR OBJECTIVE

THE STUDENT WILL APPLY HIS KNOWLEDGE OF CALCULUS TO PROBLEM
SOLVING SIUTATIONS BY COMPLETING THE FOLLOWING LEVEL TO THE
SATISFACTION OF THE TEACHER.

I. Functions

Objective #1: The student will increase his comprehen-
sion of functions by completing the fol-
lowing suggested activities to the sat-
isfaction of the teacher.

Activities:

The student will be able to:

1. Recognize a polynomial function as one which has an
equation y = P(x) = anxn + aixn - 1 + . . .+an where
n is a positive integer and ao, al, . . . an are
real numbers.

2. Identify polynomial functions as constant, linear,
quadratic, cubic, biquadratic, etc.

3. Find the domain and range of a polynomial function.

4. Understand the intuitive definition of a continuous
function.

5. Compute the average rate of change of a function.

6. Recognize the average rate of change of a function
as the slope of a secant line to the curve.

7. Apply the concept of the average rate of change of
a function to practical situations.

8. Recognize the exact rate of change of a function as
the limit of the average rate of change as x O.

II. Derivatives

Objective #2: The student will apply his knowledge of
derivatives in calculus to the solution
of problems by completing the following
suggested activities to the satisfaction
of the teacher.

Activities:

The student will be able to:
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9. Identify the derivative of a function as its exact
rate of change.

10. Identify the exact rate of change or the first de-
rivative of the function as the slope of a tanmentline to the curve.

11. Compute the first derivative of polynomial functions.

12. Write the equations of tangent lines to a curve at
any point on the curve.

13. Recognize the average velocity as the average rate
of change of the distance function.

14. Recognize the instantaneous velocity as the first
derivative of the distance function.

15. Recognize the average acceleration as the average
rate of change of the velocity function.

16. Recognize the instantaneous acceleration as the
first derivative of the velocity function or the
second derivative of the distance function.

17. Apply the theory of distance, velocity, and accel-
eration to practical problems.

18. Write the equations of normal lines to a curve at
any point on the curve.

19. Differentiate between an increasing and a decreas-
ing function.

20. Recognize points of relative maximum or minimum on
a curve.

21. Find the critical values for a polynomial function
in x.

22. Find the maximum and minimum points on a curve by
using the first derivative test.

23. Find the maximum and minimum points on a curve by
using the second derivative test.

24. Apply maxima and minima theory to the graphing of
polynomial functions.

25. Apply maxima and minima theory to the solution of
practical problems.
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III. Integrals

Objective #3: The student will apply his knowledge of
the concepts of integration to solving
problems by completing the following sug-
gested activities to the satisfaction of
the teacher.

Activities:

The student will be able to:

26. Determine the antiderivative or integral of a poly-
nomial function.

27. Apply integration to distance, velocity, and accel-
eration problems.

28. Evaluate a definite integral.

29. Apply integration to the computation of areas.



ADVANCED MATHEMATICS, PROBABILITY

MAJOR OBJECTIVE

THE STUDENT WILL APPLY HIS KNOWLEDGE OF THE CONCEPTS OF
PROBABILITY AND MATHEMATICAL INDUCTION TO PROBLEMS BY COM-
PLETING THE FOLLOWING LEVEL TO THE SATISFACTION OF THE
TEACHER.

I. Permutations and Combinations

Objective #1: The student will apply his knowledge of
the concepts of permutations and combi-
nations to problems by completing the fol-
lowing suggested activities to the satis-
faction of the teacher.

Activities:

The student will be able to:

1. Apply the fundamental principle of counting in
problem situations.

2. Differentiate between an "and" and an "or" connect-
ive when using the fundamental principle of count-
ing.

3. Realize that a permutation is the arrangement of a
group of objects in a definite order.

4. Use the following formulas in problem situations:

a. nPn = n!,

b. nPr = n!

7:1)!, and

c. Repeated objects - n!

p! q'

5. Realize that a combination or a selection is a

group of things in which the arrangement or order
is not considered.

6. Use the formula nCr = n! in problem situ-
r! (n r)!

ations.

7. Differentiate between permutation and combination
examples.
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II. Probability

Objective #2: The student will apply his knowledge of
the concept of probability to situations
involving mathematical expectation by com-
pleting the following suggested activities
to the satisfaction of the teacher.

Activities:

The student will be able to:

8. Realize that a probability is the ratio of the num-
ber of ways an event can occur successfully to the
total number of ways the event can occur.

9. Identify events that are mutually exclusive.

10. Compute the probability of mutually exclusive events.

11. Compute the probability of independent events.

III. Mathematical Induction

Objective #3: The student will apply his knowledge of
inductive reasoning to proofs by complet-
ing the following suggested activities to
the satisfaction of the teacher.

Activities:

The student will be able to:

12. Differentiate between the methods of inductiVe and
deductive thinking.

13. Define the concept of mathematical induction.

14. Realize that the two requirements for mathematical
induction are sufficient to prove the validity of
sentences.

15. Test the validity of sentences by the method of
mathematical induction.



CALCULUS AND ANALYTIC GEOMETRY

M 112 p. 1

MAJOR OBJECTIVE

THE STUDENT WILL DEMONSTRATE AN INCREASE IN HIS ABILITY TO
ANALYZE THE REAL NUMBER SYSTEM AND ALGEBRAIC EXPRESSIONS TO
DEVELOP THE MATHEMATICS OF CALCULUS BY COMPLETING THE FOL-
LOWING LEVEL TO THE SATISFACTION OF THE TEACHER.

I. Analytic Preparation

Objective #1: The student will increase his ability to
analyze geometric concepts by completing
the following suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:

1. Review those topics of Analytic Geometry covered in
the Advanced Mathematics course.

2. Consider all definitions of the absolute value of x.

3. Consider geometric interpretations of x.

4. Analyze the triangle inequality and the absolute val-
ue of sums, products, quotients, and differences.

5. Analyze the four kinds of intervals of real numbers.

6. Examine the definition for neighborhoods.

7. Analyze and apply the definition for a deleted neigh-
borhood.

II. Functions

Objective #2: The student will apply his knowledge of
the concepts of functions by completing
the following suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:

8. Investigate and use the definitions of a function.

9. Determine when two functions are equal.
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10. Use the different methods of representing the
functional relationship between the variables x
and y which are:

a. by tables of values.

b. by corresponding scales.

c. by means of graphs.

d. by means of equations.

11. Recognize and graph the'greatest integer function.

12. Recognize and graph the signium function.

13. Evaluate the composition of functions.

14. Investigate and study the behavior of functions.

15. Compute and graph the slope function.

16. Formulate the method for finding the derivative of
a function.

17. Investigate and solve problems regarding velocity
and rates.

18. Understand the definition of limit as an operation
applied to a function at a point.

19. Prove theorems about limits of sums, products, and
quotients of functions..

20. Examine and apply the properties of infinity.

III. Derivatives of Algebraic Functions

Objective #3: The student will apply his knowledge of
the derivative of a function by complet-
ing the following suggested activities
to the satisfaction of the teacher.'

Activities:

The student will be able to:

21. Identify a polynomial in x as a function which is
the sum of a finite number of monomial terms.

22. Prove that the derivative, with respect to x, of xn
is nxn-1 when n is any positive integer.
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23. Prove that the derivative of a constant is zero.

24. Prove that if u=f(x) is a differentiable function
of x and c is a constant, then d (cu) = du

ax c un-ni

25. Prove that the derivative of the sum of a finite
number of differentiable functions is equal to the
sum of their derivatives.

26. Apply the use of derivatives to mechanics by using
the first derivative to find the velocity of a mov-
ing body and by using the second derivative to find
acceleration.

27. Derive formulas for finding the derivative with re-
spect to x of products (y =uv), quotients (y=u), and
powers (pun).

28. Calculate dy/dx from a method known as implicit dif-
ferentiation.

29. Estimate the change of y produced in a function
y=f(x) when x changes by a small amount x.

30. Derive and use the chain rule for derivatives.

31. Adopt the definitions of dx and dy in differential
notation.

32. Use the geometric interpretation of dy and dx.

33. Use differentials to obtain reasonable approximations.

34. Recognize the continuity of a function.

35. Consider how the sign of the derivative at a point
gives information about the curve.

36. Solve problems involving related rates.

37. Examine the significance of the sign of the second
derivative.

38. Follow the procedure for graphing the equation Px.

39. Analyze the theory regarding maxima and minima.

40. Solve problems involving maxima and minima.
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41. Derive and apply Rolle's Theorem.

42. Prove and apply the Mean Value Theorem.

IV. Integration

Objective #4: The student will apply his knowledge of
the concept of integration by completing
the following suggested activities to the
satisfaction of the teacher.

Activities:

The student will be able to:

43. Analyze the meaning of integration.

44. Solve differential equations.

45. Find a function by use of the indefinite integral.

46. Consider the applications of indefinite integration.

47. Review formulas and theory from trigonometry.

48. Prove the theorem lini sui 2

49. Derive the derivatives and integrals of y=sin u
and y=cos u.

50. Find the area under a curve.

51. Compute areas as limits.

52. Find areas by calculus.

53. Derive and apply the definite integral and the
Fundamental Theorem of Integral Calculus.

54. Approximate an integral by using the trapezoidal
rule.

55. Use summation notation.

56. Find the area between two curves.

57. Calculate the distance traveled by a body moving
with velocity v=f(t).
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58. Solve problems regarding the volume of a solid of
revolution by the disc method and by cylindrical
shells.

59. Find the length of a plane curve.

60. Solve problems regarding the area of a burface of
revolution.

61. Find the average value of a function.

62. Solve problems regarding centroid and center of
gravity.

63. Solve problems regarding movements and center of mass.

64. Solve work problems.

V. Transcendental Functions

Objective #5: The student will increase his ability to
analyze transcendental functions by com-
pleting the following suggested activ-
ities to the satisfaction of the teacher.

Activities:

The student will be able to:

65. Study the meaning of the word transcendental.

66. Derive the other trigonometric functions not previ-
ously derived.

67. Examine and review the inverse trigonometric func-
tions.

68. Analyze the natural logarithm of x.

69. Derive the derivative of ln x.

70. Establish the properties of the natural logarithms.

71. Graph y=ln x.

72. Analyze the exponential function.

73. Analyze the function au.

74. Establish the properties for the function au.
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75. Analyze the function logau.

VI. Mehtods of Integration

Objective #6: The student will increase his ability to
analyze various methods of integration by
completing the following suggested activ-
ities to the satisfaction of the teacher.

Activities:

The student will be able to:

76. Review the basic formulas.

77. Learn and apply the formula for powers of trigon
ometric functions.

78. Examine and apply the method used for even powers
of sines and cosines.

79. Analyze and apply the method used for integrals in-
volving the square root of a2 -u2, square root of
a2+u2, square root of u2-a2, a242, and a2-u2.

80. Analyze and apply the method used for integrals in-
volving ax2+bx+c.

81. Integrate by the method of partial fractions.

82. Integrate by parts.

83. Integrate rational functions of sin x and cos x and
other trigonometric integrals.

84. Integrate by using further substitutions.

85. Investigate improper integrals and their conver-
gence.

86. Use Simpson's Rule for approximation.

VII. Plane Analytic Geometry

Objective #7: The student will increase his ability to
analyze geometry by completing the follow-
ing suggested activities to the satisfac-
tion of the teacher.

Activities:

The student will be able to:
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87. Review those topics of Analytic Geometry covered
from the Advanced Mathematics course.

88. Graph higher degree equations using horizontal and
vertical asymptotes.

89. Find equations of the tangent and normal lines.

90. Review those topics of Polar Coordinates covered
from the Advanced Mathematics course.

91. Review the graphs of polar equations.

VIII. Hyperbolic Functions

Objective #8: The student will increase his ability to
analyze hyperbolic functions by complet-
ing the following suggested activities to
the satisfaction of the teacher.

Activities:.

The student will be able to:

92. Analyze the meaning of hyperbolic functions.

93. Compare hyperbolic functions with circular functions.

94. Derive the equations of the hyperbolic sine and co-
sine.

95. Derive the remaining hyperbolic functions in terms
of the sinh u and cosh u.

96. Graph the hyperbolic functions.

97. Establish the derivatives and integrals for the
hyperbolic functions.

98. Establish the geometric significance of the hyper-
bolic radian.

99. Analyze the inverse hyperbolic functions.

100. Establish the derivatives and integrals for the in-
verse hyperbolic functions.

101. Derive the equation of the hanging cable.

102. Define and sketch the curve referred to as the gud-
ermaninan of x.
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IX. Vec.tors and Parametric Equations

Objective #9: The student will increase his ability to
analyze vectors and parametric equations
by completing the following suggested ac-
tivities to the satisfaction of the
teacher.

Activities:

The student will be able to:

103. Analyze parametric equations in kinematics.

104. Examine the use of parametric equations in analytic
geometry.

105. Analyze the use of vector components and the unit
vectors i and j.

106. Differentiate vectors.

107. Examine a unit vector tangent to the curve at P.

108. Explore curvature and normal vectors.

109. Examine tangential and normal components of the
velocity and acceleration vectors.

110. Investigate the particle P moving on a curve whose
equation is given in War coordinates.
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